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A Unit for the Measurement of Light. By W. Siemens (Ann. 
Phys. Ghem ., 22, 304).—The recent Conference at Paris for the 
determination of the units of electric quantities, adopted for their 
unit of light that which is given from a surface of fused platinum 
one centimetre square at the moment of its solidification (this vol., 
p. 2). The author has arranged an apparatus to realise this‘unit. 
The contrivance consists of a piece of very thin platinum foil, heated 
to its melting point by an electric current, while the light from it 
is allowed to pass through an aperture one-tenth of a square centi¬ 
metre in area. This light is about equal of 1*5 English standard 
candles. R. R. 

Specific Refractive Energy. By J. Kannonieoff (Bull. 8oo. 
Chirn., 41, 548).—The author has determined the indices of refrac¬ 
tion of the elements in the first two groups of the periodic system. 
These are calculated from the specific refractive energy of the 
corresponding salts of the organic acids, the specific refractive 
energy of the elements composing the latter being known. In taking 
the index of refraction for a ray of infinite wave-length, and grouping 
the elements according to the periodic law, perfect regularity is 
observed in the change of values. 


Group I. 




Li = 

2-97 

E 

= 7-51 





Na = 

4-03 

Rb 

= 11-60 





On. == 

11-25 

Os 

= 18-84 






12-62 
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Group II. 


Ra. 

Ba. 

Mg = 6-57 

Ca = 9-11 


Zn = 9-38 

Sr = 11-23 

Cd = 12-64 

Ba = 15-40 

Hg = 19-40 
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The indices of refraction of the groups IST0 3 and S0 4 (contained in 
nitrates and sulphates) 'were determined by subtracting the indices of 
the refraction of the metal from that of the sulphate or nitrate. In 
this way the author obtained the following mean values: NO 3 —R A 
= 13*75 and S0 4 —R A = 16*80. These values enable him to form some 
conclusions as to the structure of nitric and sulphuric acids. Thus he 

considers the structural formula of nitric acid to be HO—hT 



with tryad nitrogen, and of sulphuric acid, H 0 > S< ^ 0 ’ with hexad 


sulphur. 


A. B. 


Electrical and Optical Units (Ann. Phys. Ghem. [2], 22,616). 
—The following definitions were accepted by the International Con¬ 
ference which met at Paris, April 28th to May 3rd, 1884. 

The Ohm is the resistance of a column of mercury of 0*01 square 
cm. section, and 106 cm. in length at a temperature of 0° C. 

The Ampere is the current whose strength is equal to 0*1 C.Gr.S. 
electromagnetic units. 

The YoU is the electromotive force which causes a current of an 
atnp&re in a conductor whose resistance is an ohm. 

The Unit of Homogeneous Light is the quantity of light of that 
colour emitted in a normal direction from a square centimetre of the 
surface of molten platinnm at the point of solidification. 

The practical Unit of White Light is the quantity of light given off 
from the above illuminating source in the same direction. 

Y. H. V. 

A Constant Element for Electrical Measurements. By W. v. 
Beetz (Ann. Phys. Ghem., 22, 402—410).—The author has contrived 
a small dry Daniell cell, made of a glass tube, one half of which is 
filled by a ping made with dry gypsum mixed with concentrated 
solution of zinc sulphate, and the other half with the plaster similarly 
prepared with copper sulphate. In the former a copper, and in 
the latter a zinc, wire is fixed. The arrangement is very constant, 
its electromotive force showing little diminution for many hours, and 
being moreover but little affected by change of temperature. 

R. R. 


Electricity of Flames. By J. Koilert (Ann. Phys. Chem 22, 
456—459).—This is a rejoinder to Elster and GreiteFs paper in the 
controversy on this subject (Abstr., 1884, p. 1238). R. R. 

Electricity developed in the Disengagement of Gases. By 
W. Hansel (Ann. Phys. Ghem., 22, 387—402).—When a strip of 
platinum with earth connection was allowed to dip into water in a 
funnel, and the water as it slowly dropped from the drawn-out tube of 
the funnel was collected in a platinum basin, that water was found to 
have aeh&rge of negative electricity. With a strip of copper, instead 
the same result was obtained, but the charge was much 
. on the contrary, gave the water a positive charge. When 
“ " ^ it of the experiment was changed so that the metal in- 
l into the funnel, received the drops of water therefrom, 
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as a strip inclined to the horizon, like results were obtained. When 
instead of water, acids of various kinds and strengths were allowed 
to drop on the strips of metal, and collected below in a platinum dish 
which, as also the strip of metal, could by means of a commutator be 
at will thrown into connection with the earth or with the electro¬ 
meter gold-leaves, the charges of electricity were in general found 
liable to vary both in nature and quantity even with the same liquid 
and the same metal. Many circumstances are mentioned in the 
paper as affecting the results, such as the way in which the drops fall 
from the lower end of the strip, the adherence of froth thereto, &c. 
In the action of acids on metals, the containing vessels sometimes 
showed charges of one or other electricity ; alternating several times 
in. the course of a few minutes. . R. R. 

Depolarisation of an Electric Cell by Bromine. By J. H. 
Koosen (Ann. Phys . Ghem. [2], 22, 348—350). —The depolarisation 
of the negative pole in an electric cell, by tbe direct combination of 
tbe hydrogen evolved with oxygen produced by the decomposition of 
higher oxides or their derivatives, suggested the nse of bromine as one 
of the elements of a constant galvanic cell of strong electromotive 
force. The cell thus constructed consists of a glass vessel, narrowed 
at the lower extremity, into which is poured the bromine; on this 
rests a plate of clay, on which is placed a clay cell containing the 
amalgamed zinc cylinder. A platinum wire passes through the clay 
plate into the bromine. To complete the cell, the upper part of the 
apparatus is filled with dilute sulphuric acid, covered by a thin layer 
of petroleum to prevent the diffusion of the bromine into the atmo¬ 
sphere. The electromotive force of the combination, zinc, dilute sul¬ 
phuric acid, bromine solution, platinum, is 1*9 volt; by substituting 
carbon for platinum, this value is increased. Its internal resistance 
is, however, greater than that of Grove's or Bunsen’s cell, but notwith¬ 
standing in cases of large external resistance this cell presents the 
advantage of remaining constant for several months. Y. H. Y. 

Apparatus for Breaking Electric Circuit in an Atmosphere 
of Hydrogen* By C. L. R. E. Menges (Ann. Phys. Ohem. [2], 22, 156 
—157). —The apparatus described consists of a glass bulb blown out 
of a test-tube, into which are fused the platinum wires. The bulb pre¬ 
vious to sealing is half filled with mercury, and the superincumbent 
; layer of air displaced by hydrogen. Of the two wires one passes 
directly into the mercury, while the end of the other is immediately 
above its surface, so that by a slight rotation of the bulb it is also 
made to dip into the mercury. Thus the current can be completed 
or broken at will. Y. H. Y. 

* Electrical Conductivity of Acids. By W. Ostwald (J. <pr. 
Ohm 30, 93—95).— According to Faraday’s law every electrolytic 
atom transfers an equal quantity of electricity, hence the electrical 
conductivity, with an equal number of electrolysable molecules, 
depends on the rapidity of the transference of the “ ions.” , This 
again, according to Clausius’ theory of electrolysis, is materially 
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influenced by the facility with which the electrolytes interchange 
their “zones. 5 * The rate of chemical reactions is further dependent on 
this facility. In hi§ contributions to chemical dynamics, the author 
has shown that the rates of chemical reactions produced by acids are 
proportional to one another, in such a manner as to appear to be 
dependent upon a special property of each acid, which the author 
styles their affinity. Hence it appears probable that the rates of 
chemical action of acids and their electrical conductivities are pro¬ 
portional. This conclusion is satisfactorily supported by the results 
in the following table. The numbers in column I represent the elec¬ 
trical conductivities of different acids, that of hydrochloric acid taken 
as 100; those in columns II and III the affinities of these acids, as 
measured by their influence in producing methyl acetate and their 
inversion of cane-sugar respectively:— 



I. 

II. 

m. 

Hydrochloric acid. 

100-0 

1000 

100-0 

Hydrobromic acid . 

101-0 

98-0 

111-0 

Nitric acid . 

99-6 

92*0 

100*0 

Ethylsulphonie acid .... 

79*9 

98-0 

91*0 

Isethionic acid. 

77-8 

98-0 

92*0 

Phenylsulphonic acid .... 

74-8 

99-0 

104-0 

Sulphuric acid... 

65-1 

73-9 

73-2 

Formic acid. 

1-68 

1-31 

1-53 

Acetic acid ... 

0-424 

0-345 

0-4 

Monoehloracetic acid .... 

4-9 

4-3 

4-84 

Dichloracetie acid . 

25-3 

230 

27*1 

Trichloracetic acid. 

62-3 

68-2 

75*4 

Glycollic acid.. 

1-34 

— 

1-31 

Methylglycollie acid ... / 

1*76 

— 

1-82 

Ethylglyeollie acid. 

1*3 

— 

1-37 

Diglycollie acid ... 

2-58 

— 

2-67 

Propionic acid.. 

0*325 

0-304 

■ - 

Lactic acid ... 

1-04 

0-9 

1-07 

3-Hydroxy propionic acid. 

0-606 

— 

0-808 

Glyceric acid .......... 

1-57 

— 

1-72 

Pyroracemic acid. 

5-6 

6-7 

6-49 

Butyric acid... 

0-316 

0-3 

— 

Isobutyric acid... 

0-311 

0-268 

0-335 

Hydroxyisobutyric acid.. 

1-24 

0-92 

1-06 

Oxalic acid ..... 

19-7 

17-6 

18-6 

Malonic acid... 

3-1 

2-87 

3-08 

Succinic acid .. 

0-581 

0-50 

0-55 

Malic acid... i.......... 

1-34 

1-18 

1-27 

Tartaric acid .......... 

2-28 

2-3 

— 

Racemic acid . 

2-63 

2-3 

— 

Fyrotartaric acid.... 

1-08 

— 

1-07 

Citric acid ... 

1-66 

1-63 

1-73 

Phosphoric acid . -. 

7-27 

— 

6-21 

JuBsema acid. ........... 

5-38 

— 

4-81 

P. P. a. 
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Electromagnetic Rotation of the Plane of Polarisation of 
Light by Iron, Nickel, and Cobalt. By A. Kurdt (Ann. Phys. 
Ohem . [2], 23, 228—252).—Kerr lias observed that the plane of 
polarisation of light, reflected normally from the polished pole of an 
electromagnet, is rotated (Phil. Mag. [5], 3, 321, and 5, 161—177). 
In this paper, these observations are confirmed, and it is farther shown 
that transparent layers of iron, nickel, and cobalt in the magnetic field 
torn the flame of polarisation of the transmitted light most markedly. 
This rotation is for iron, for the rays of mean wave-length, about 
30,000 greater than that of glass of equal thickness. In all cases the 
rotation is in the direction of the current of magnetisation, i.e., in the 
positive direction. Kerr’s observations regarding the reflection from 
polished eleetromagnetised steel are extended to those of nickel and 
cobalt, and it is shown that in transmission, as also in reflection, the 
rotation-dispersion is anomalous, i.e., the red rays are rotated more 
than the blue. Complicated phenomena are observed by the oblique 
reflection from the polar or side surfaces, but may be explained on the 
supposition that the light, in the course of reflection, passes through 
a thin layer of the metal, wherein it undergoes a negative rotation. 

Y. H. Y. 

A Freezing Apparatus. By E. Lommel (Ann. Phys. Ohem. [2], 
23, 614—616).—In this paper, an apparatus is described for effecting 
the solidification ©f water by means of a reduction of pressure by an 
air-pump, and condensation of the water-vapour evolved by concen¬ 
trated sulphuric acid. Y. 33. Y. 

Thermal Conductivity of Tourmaline. By F. Stenger (Ann. 
Phys. Ohem. [2], 22, 522—528).—S. P. Thompson and Lodge have 
observed (Phil. Mag. [5], 8,18) an unilateral conductivity for heat in 
the direction of the principal axis, and further that the coefficient Of 
conductivity from the antilogous towards the analogous pole differs 
from the conductivity in the reverse direction, their ratio being as the 
numbers 100 : 119. Their observations were not, however, sufficiently 
numerous, nor is there any degree of certainty whether the crystals 
used for experiment were homogeneous. In this paper, an account is 
given of experiments conducted with two perfectly homogeneous 
specimens of crystals from Brazil and Ceylon. The apparatus used 
was that proposed by Weber, which consists of a copper cylinder, 
connected on its upper service with a thermopile and galvanometer, 
and on to its lower surface the crystal under examination is fastened by 
solder. The lower surface of the crystal is brought into contact with 
a plate of ice by means of a suitable arrangement, and observations 
are made by the galvanometer of the changes of temperature. The 
antilogous and analogous pole were placed alternately on the- copper 
cylinder, but the curves, of which the abscissae represent the time in 
Seconds from the first contact with the ice, and the ordinates the cor¬ 
responding temperatures, were found to be practically identical. This 
result proves that the unilateral conductivity is either practically 
inconsiderable, or in all probability has no existence. Y. H. Y. 

Absorption of Heat by Water-vapour. By W. C. Rontgew 
(Ann. Phys. Ohem. [2], 23, I—49, and 259—298).— The absorption 
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of heat by water-vapour, strenuously maintained by Tyndall (Phil. 
Trans., 1882), and denied by Magnus, involves a point of considerable 
meteorological importance. In these papers, an elaborate account is 
given of experiments on this question, based on the following prin¬ 
ciple : if a gas be contained in a vessel, whose walls are more or less 
diathermic, and heated by an external source of radiation, its rise of 
temperature will be dependent mainly on two conditions, firstly, on 
the heat obtained indirectly from the warm sides of the vessel, and 
secondly, on the heat absorbed by the gas itself. Under the same 
conditions the former is independent of the nature of the gas, while 
the latter is variable according to the degree of absorption of thermic 
rays by the gas. If then two gases be submitted in succession to the 
same source of radiation, and it be found that the temperature of the 
one reaches a higher point after the interval of a given time than 
the other, it is to be concluded that the former is the greater absorbent 
of heat rays. The apparatus used consisted mainly of a thick walled, 
gilded brass tube, one side of which was closed by a plate of rock- 
salt, the other by a gilded brass plate. The rays passing through the 
former were reflected by the latter, and thus the maximum absorption 
was obtained. This absorption tube was connected with the form of 
manometer known as Marey’s drum, which consists essentially of a 
membrane of caoutchouc drawn over a metallic case, and connected 
with which is a delicate needle, registering its movements on a rotat¬ 
ing cylinder. By these means the most minute variations of pressure 
could be graphically represented. With this apparatus, the degree of 
absorption of heat was determined of hydrogen, damp air, and air 
containing the normal atmospheric proportion of carbonic anhydride. 
From the principle enunciated above, it is obvious that the increase 
of pressure occasioned by the rise of temperature is separable into 
two parts, «.e., permanent increase caused by the warming of the 
walls of the vessel, and temporary increase caused by the absorption 
of heat rays by the gas. Experiments showed that the former was 
constant for the same source of radiation, for damp or dry air, or 
pure hydrogen, but the latter for dry air, saturated with moisture at 
0°, and heated to 26°, was equal to 2T8 mm., a Bansen burner being 
used as a source of radiation; water-vapour is thus an absorbent 
of the ultra-red or thermic rays. The amount of absorption effected 
by air containing the normal proportion of carbonic anhydride was, 
however, exceedingly small. Experiments were also made to determine 
the degree of absorption of the solar rays, and of rays from terrestrial 
sources by the environing atmosphere, but the places selected, Giessen 
and Pontresina, were situated at presumably insufficient altitudes to 
give satisfactory results. Other experiments are also described in 
detail, in which the oxyhydrogen flame, or flasks filled with boiling 
water or boiling aniline were used as sources of radiation, or in which 
plate of other material were substituted for the rock salt; these all 
to confirm the result described above. V. H. V. 

Ifejw Method of Determining Specific Heats. By J. Thoulut 
. fctl imK&m (Jahrb. /. Min., 1884, 2, Ref., 297—298).—The 

authors have devised a method of determining specific heats, which 
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requires at most 0*5 gram of the substance,.allows more than 10 deter¬ 
minations in an hour, and renders all calculations for corrections 
unnecessary. As calorimeter, two glass cylinders are employed, each 
with ^ to f c.c. water. In one of these vessels, the substance is placed 
in grains, after having been warmed in a glass tube in the month to 
about 36°. The increase of temperature it effects in the water (of 
about 24°) can be measured to 0*01° by means of two thermopiles con¬ 
nected together through the bottoms of the two vessels and a Weber 
galvanometer. As a standard, copper is employed, the specific heat 
of which (ci) was found by Itegnault to be 0*09515. The specific 
heat of the substance (e) may, provided that equal weights of copper 
and of the substance are employed, be found from the equation— 

__ c.p.a.di 

Cl p.c.(d-dO + P .G.d’ 

in which P is the weight of the calorimetric liquid, 0 its specific heat, 
p the weight of the substance, d and d Y the deflection of the galvano¬ 
meter by the substance and the copper respectively. 

In order to be able to dip into the water, immediately after the 
substance, the copper, which has been simultaneously warmed in a 
second glass tube placed in the mouth, recourse is had to a third glass 
cylinder, also provided with a thermopile. In order to obtain accu¬ 
rate results, care must be taken that the magnetic needle stands 
exactly at zero. At the commencement of the experiment, the liquids 
in the glass cylinders must be brought to the same temperature by 
means of the galvanometer (zero). The substance and the copper 
must not be heated to too great an extent, and but little substance and 
liquid must be employed, so that the temperature in the calorimeter 
may become constant as soon as possible. Loss of heat by radiation 
is almost entirely avoided, from the rapidity of the process, if each 
calorimetric vessel is surrounded by a second larger cylinder, the lid 
of which closes the inner vessel at the same time. B. H. B. 

Specific Heat of Gaseous Elements at High Temperatures. 

By Bbrthelot and Vieille {Bull. Sac . Ghim ., 41, 561—566).—The 
authors have continued the observations of Vieille (^Jbstr., 1883, 
771, 898), and. find in accordance with Mallard and Le Chatelier 
(Abstr., 1883, 542, 844) that the specific heats of nitrogen, hydrogen, 
oxygen, and carbonic oxide are nearly the same at all temperatures. 
Prom their observations on gaseous explosive mixtures (Abstr., 1884, 
709, 804), they calculate that the mean specific molecular heat of each 
gas at constant volume between 0 and £ is 6*7 + 0*0016 (t — 2800), 
where t is from 2800° to 4400°. Prom 0° to 200° the specific molecular 
heats of these gases are about 4*8. They are therefore doubled in the 
rise of temperature from 0° to 4500°. The specific molecular beat of 
chlorine appears by some observations both at low ami high temperature 
to be greater. A. B. 

Specific Heat of Steam and Carbonic Anhydride at High 
Pressure. By Berthelot and Vieille (Bull. Sac. 0!iim.,Al y 
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570).—The specific molecular Heat of steam at constant volume 
between 0 and t calculated by the authors from their previous observa¬ 
tions may be expressed by the formula 16*2 + 0*0019 (t — 2000) 
when t is from 2000 to 4300, and that of carbonic anhydride 
' 19*1 + 0*0015 (i — 2000). Both gases appear, therefore, to have at a 
high temperature greater specific heats than at the ordinary tempera¬ 
tures. A. B. 

Influence of Concentration on the Specific Heat of Aqueous 
and Aleoholic Solutions of Metallic Chlorides. By A. Blumcke 
(Ann. Oliirrt. Phys. [2], 23, 161—173).—Former researches have 
established that the specific heat of aqueous solutions of salts decrease 
with increase of concentration, but no general law has been deduced 
from which the specific heat of such solutions can be calculated from 
that of their constituents. In this paper, experimental values are 
given for the specific heat of aqueous solutions of sodium, barium, 
mercuric and manganous chlorides, and of alcoholic solutions of zinc, 
ferric, mercuric, manganous, zinc and ferric chlorides. The results 
adduced confirm the above generalisation. A comparison of the 
observed specific heat for unit mass with the specific heat calculated 
on the supposition that the dissolved salt is not chemically combined 
with the solvent, shows great irregularities in either direction; these 
are undoubtedly due to a difference in condition of the undissolved 
and dissolved salt, arising probably from a more intimate association 
of the salt with the molecule of the solvent, such as might lead to 
the production of a hydrate or alcoholate respectively. 

In a note, the author adds a determination of the specific heat of 
metallic uranium made with the improved Bunsen ice calorimeter 
used for the above experiments, the mean value was *0280 (comp. 
Ahsfcr, 1881,1031). Y. H. V. 

Heat of Combination of Hydrogen with Oxygen. By A. 
Boiljlot (Corrupt rend., 99, 712—714).—Two-thirds of the heat of 
formation of water is developed by the hydrogen and one-third by the 
oxygen, this being the proportion by volume in which the gases com¬ 
bine. The water formed absorbs no latent heat, and in the formation 
of 18 grams of water the 2 grams of hydrogen develop 46 cal. and 
the 16 grams of oxygen 23 cal. Hydrogen peroxide contains the two 
gases in eqnal volumes, and in the formation of this compound each 
constituent develops the same amount of heat, viz., 23*7 cal. for 
34 grams of peroxide. The latent heat of this quantity of peroxide 

44 *6 cal-, one-half of which is proper to each constituent. 

The considerations on which these conclusions are based also show 
that the sp. gr. of liquid oxygen is f or 0*888. Wroblewski found 
0*90. C. H. B. 

. Heat of Formation of some Soluble Compounds and the 
Ea% of Thermal Substitution Constants. By D. Tommasi (Bull. 
Soc. 0Mm., 41, 532—541).—The author gives a large number of 
instances in which the beats of formation of soluble compounds are 
found by the experiments of others to agree with those calculated by 
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tlie law of thermal substitution constants, and shows that in the cases 
of sodium sulphite and hydrogen sodium sulphite, the numbers lately 
found by De Forcrand (Abstr., 1884, 803) agree with those previously 
calculated. The differences between the estimated and calculated 
heats of formation of certain copper, lead, and mercury salts, which 
have been brought forward by Berthelot (Abstr., 1884, 702), as 
instances of the inaccuracy of the law may, according to the author, 
be due to dissociation, or may disappear with more careful observa¬ 
tion. A. B. 

Relation between the Density and Viscosity of Liquids. By 

L. "Warburg and J. Bachs (Ann. Phys. Chem. [2], 22, 518—522).—The 
earlier experiments of Coulomb established that the friction of water 
was independent of the pressure, a result corroborated by the researches 
of Poiseuille. Warburg and Babo have however shown that the vis¬ 
cosity of liquid carbonic anhydride at 25*1° is increased in the ratio 
628: 800 by a rise of pressure from 70 to 105 atmospheres. But this 
change is probably dependent on the variation of density accom¬ 
panying that of pressure. Then, if in other liquids the change in 
viscosity is in the same direction as that of liquid carbonic anhydride, 
it is evident that no variation will be observable within narrow, but 
only within wide variations of pressure, i.e., from 1 to 100—150 atmo¬ 
spheres. By means of a suitable apparatus it was ascertained that the 
viscosity of liquid carbonic anhydride, ether, and benzene, increases 
with increase of pressure, whilst that of water decreases. 

V. H. V. 


Apparatus for the Determination of Vapour-densities at 
Low Temperatures. By N. v. Klobukoff (Ann. Phys . Chem . [2] 
22, 465—492). The principle of the apparatus described in this 
paper is that of the so-called weight-thermometer. It consists essen¬ 
tially of a cylindrical glass vessel filled with mercury, into which by 
suitable means is introduced a small glass bottle containing a weighed 
quantity of the liquid whose vapour-density it is desired to determine. 
If the weight of the mercury contained originally in the vessel be 
known, and also the weight expelled at the given temperature of the 
experiment, then from the weight of mercury (in excess of the latter 
quantity) expelled by the vaporisation of the liquid and of the mercury 
remaining in the vessel, the volume occupied by the weighed quantity 
of the liquid can be determined. This apparatus, it is proposed to 
call the “Vapour-density Dilatometer. ,? The experimental results 
obtained with liquids of various boiling points are adduced, and the 
observed values for the vapour-densities approximate very closely to 
those required by theory. V. H. V. 

Estimation of Vapour-densities of Liquids of High Boiling 
Point. By K v. Klobukoff (Ann. Phys. Chem. [2], 22, 493—509). 
—The apparatus described is based on the principle of the hydrometer, 
and consists of a small cylindrical glass vessel, provided with an 
arrangement at its summit for bearing weights; at the lower end is 
an aperture for communication of the liquid contained in the hydro- 
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meter with that in which it floats, and for introducing within a glass 
bottle the liquid whose vapour-density is required. If then in a blank 
experiment, the hydrometer sinks to a certain mark, and there be 
introduced the liquid, which is converted into a state of vapour, a 
portion of the liquid contained in the hydrometer is forced out, 
whereby the hydrometer becomes lighter and rises. Weights must 
then be added to restore it to its original position. In the experiments 
detailed, the hydrometer was filled with and floated in mercury, and 
from the quantity of mercury forced out by the vaporisation of the 
liquid, as indicated by the difference in weights required for the 
immersion of the hydrometer to the given mark, the volume occupied 
by the weighed quantity of the liquid can be determined. It is 
proposed to call this apparatus the “ Vapour-density Areometer.” 
Experiments with chloroform, ethyl alcohol, and benzene, are quoted, 
and the results were satisfactory even with small quantities of these 
liquids. It is proposed to carry on investigations on the vapour- 
densities of iodine and sulphur with a modified form of this apparatus. 

V. H. V. 

Diffusion of Gases and Vapours. By A. Winkelmann (Ann. 
Phys. Ghent-, 22, 152—161).—In this, his second paper on the subject 
(ibid., 22, 1), the author adduces experiments and discussions to 
show how the determination of the coefficients of diffusion of vapours 
through gases is affected by the nature of the gas, the velocity of 
saturation, and other circumstances. His final and corrected values 
for the combinations experimented on are as follows—water-vapour 
into hydrogen at 49*5° being taken as unity— 



49-5°. 

92 •4°. 

Water-vapour into hydrogen. 

1-0000 

0*2827 

0T811 

1-1794 

0-3451 

0*2384 

„ air .... 

„ „ carbonic anhydride.. 


R. R. 


Diffusion of Homologous Ethereal Salts. By A. Wi^kelmann 
(Ann. Chim. Phys. [2], 23, 203—227).—The rates of transpiration 
of homologous ethereal salts and their coefficient of friction have 
been the subject of various investigations by Meyer and Schumann 
(Abstr., 1881, 504), Paluj, and others. ' In this paper, an account is 
.given of experiments made with a view of determining the diffusion 
coefficient of ethereal salts, and of the molecular path-length of their 
vapours deduced therefrom. Air, hydrogen, and carbonic anhydride 
( chosen as the media into which the vapours diffused, and their 
for normal pressure and experimental temperature, t, were 
■ '-e m E q uated according to the formula 

: " S 273 4* T 1 

' dl * 273 * (tl-t 2 ){log n P-log n (P-p) 

in which A* and are the lengths in mm. of the liquid vaporised, 
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S the density of the liquid at temperature t, d the density of its 
vapour, P the atmospheric pressure, and $ the pressure of the 
saturated vapour at t (about t 72°). In the series of tables are given 
the experimental values for the various ethereal salts, and the results 
so obtained are reduced to normal pressure and temperature on the 
hypothesis that the diffusion coefficient decreases in proportion to the 
square of the absolute temperature. 

The following table contains some of these reduced results, the 
upper number giving the result for air, the middle for, hydrogen, 
and the lower for carbonic anhydride :— 

Table I. 


Diffusion coefficients at 0° and 760 mm. 


Formate 


Acetate 


Propionate 


Butyrate, 


Isobutyrate. 


Yalerate 


Methyl. 

Ethyl. 

Propyl. 

Isobutyl. 

Amyl. 

— 

f0*0863 
< 0 *3349 

10*0566 

0*0739 

0*2888 

0 *0503 

}- 

— 


r 0 '0877 
0*3401 
.0*0588 

0*0709] 
0-2727 y 
0 -0487 J 

— 

["0*05331 
< 0*2224 ■ 
L0*0397[ 

— 


r0*0750 
0*2952 
.0*0528 

0*0644 

0*2460 

0 *0445 

0*0554 

0 *2121 
0*0396 

0*0506 

0*1998 

0*0365 

0*0442 

0*1796 

0-0319 

1 

r 0*0644 

0 *2435 
.0*0425 

0*0566 

0 *2232 
0*0400 

0*0623 

0*20,59 

0*0364 

0*04741 
0*1850 ► 
0*0332. 

— 

- 

"0*0644 

0*2610 

[0*0452 

0*0569 

0*2293 

0 *0409 

0*0539 

0 *2120 
0*0388 

0*0468 

0*1889 

0*0336 

0*0426 

0*1724 

0*0305 

— 

f0*0505 
■< 0*2050 
10*0366 

0 0 166 
0*1891 
0*0341 

0*04231 
0*1694 y 
0*0308 J 

'; •— ; 


It will be seen from the above table (I) that the diffusion co¬ 
efficients of isomeric salts are approximately equal, and,(II) that they 
decrease slightly with increase of molecular weight, But if the air 
diffusion coefficients be multi plied by the densities; of their vapours 
the values so obtained are approximately equal, varying from 0*216 to 
0*243, so that in such a homologous series the following result obtains. 
“ Under the same conditions of temperature and pressure equal masses 
of the various vapours diffuse in equal time” But these generalisations 
do not hold good for vapours of all liquids of analogous molecular 
constitution, as those of water, alcohol, and ether. From the results 
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in the above table, the mean path-length of the molecule can be 
deduced from Stefan’s formula— 


& = ■ 


t$7T*/2 


■ ■ v" 


Wi] + m2 
mi7?z 2 


Vzi yt ^ 


adopting for the mean patb-length of the mixed molecules of air, of 
hydrogen, and carbonic anhydride respectively, the calculated values 
of Obermayer (comp. Wien . Ber 73, 1876). 

The following table contains the mean values for the path-lengths 
of the molecules of the vapours of the above ethereal salts. 

Table II. 

Mean Bath-lengths X 10 8 in centimetres at 0° and 76 0 mm. 

C 3 H 6 0 2 ...... 220-5 C 7 H 14 0 2 .. 119*0 

C 4 Hs0 3 .. 181*0 C 8 H 15 0 2 . 105-0 

CWB w O». 152*5 C 9 H 18 0 2 . 94*8 

C 6 H 12 0 2 ............ 183*0 


The mean path-length thus decreases with increase of molecular 
weight. The diameter of the sphere of the molecule is inversely 
proportional to its path-length, and its volume inversely proportional 
to the third power of the square root of its path-length; below are 


given the value for ilO”* and 

u 



for the above ethereal salts. 



1 

7 10 ' 4 - 


C 3 II 602 ....... 

.... 45-3 

80-5 

C 4 H 8 0o ....... 

.... 553 

43-5 

C 5 H 10 O 2 . 

.... 65-4 

56-4 

OeHjjjO* ..... 

.... 75-4 

69-4 

c 7 h J4 o 2 . 

.... 85-4 

82-3 

C 8 Hi 8 0 2 ..... 

.... 95-4 

95-3 

C 9 H 18 O a ..... 

.... 105-5 

108-3 


It is thus seen that for every addition of CH 2 to the molecule the 
diameter of the molecular sphere and also its volume increase by a 
constant quantity. But it is to be observed that the volume of the 

molecule is only inversely proportional to the value i, provided that 

h 

the arrangement of the atoms within the molecule is of the same 
hind, i.e,, that the molecule is of the same linear extension in every 
direction. The regularity of increase of the volume with increase 
pf molecular weight affords a confirmation of this view, i.e, y of a flat 
tesselated arrangement of the atoms within the molecule, aud 
excludes the hypothesis of a spherical arrangement. Y. H. Y. 

Saline Solutions. By C. Bender {Ann. Phys. Ghent 22,179— 
203)*—In general the liqnid produced by the mixture of solutions of 
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two salts having no chemical action on each other, or by the mixture 
of a stronger and a weaker solution of the same salt, has physical 
constants not agreeing with those which are the arithmetical mean 
calculated from the constituent solutions. Nevertheless, it is possible, 
as the author’s researches show, so to adjust the proportions of the 
saline constituents that admixtures shall have constants agreeing with 
the calculated mean value. Such solutions are termed by him “ corre¬ 
sponding solutions.” The results given in the paper go to prove that 
in these “ corresponding solutions ” the numbers of molecules of the 
salt contained in equal volumes have a simple ratio to each other. 
The constants discussed in the paper relate to density, tension, and 
electric conductivity. E. It. 

An Elementary Demonstration of Avogadro’s Law. By G. 

Krebs {Ann, Phys. Chem 22, 295—303). 

The Periodic Law and the Occurrence of the Elements in 
Nature. By T. Carnelley (Ber., 17, 2287—2291).—From a con¬ 
sideration of the periodic system of the elements, the author is led 
to the following conclusions. The terms even and uneven series refer 
to the arrangement of the elements in MendelejefFs table of the 
periodic law. 

I. Elements which belong to uneven series are generally easily 
reducible, those belonging to even series reducible with difficulty. 

II. Elements belonging to uneven series seldom occur in a free state 
in nature, those belonging to even series often do so occur. 

III. Elements belonging to uneven series occur generally as sul¬ 
phides or double sulphides ( i.e ., in combination with a negative 
element belonging to an uneven series) and seldom as oxides, those 
belonging to even series generally occur as oxides (carbonate, sul¬ 
phates, &c.), i.e*, in combination with a negative element belonging 
to an even series. u ‘ 

With reference to Lothar^M^er’s curve (“Modeme chemische 
Theorieen”) these conclusions may be expressed as follows :— 

Elements which occur on a 'falling part of the curve are reducible 
with difficulty, and very seldom found in nature in the free state or 
as sulphides, but always in combination with oxygen; whereas ele¬ 
ments which occur on a rising part of the curve are easily reducible, 
and are almost always found in nature in the free state or as 
sulphides, and very seldom as oxides. L. T. T. 

New Apparatus for Laboratory Use. ( Dingl . potyh. J., 254, 
67—79).—This paper contains short descriptions of new apparatus, 
illustrated with woodcuts, and comprises the following: Sample-taker 
for chemical products,'H. Angerstein; parting funnel, Currier; funnel 
to cover evaporating vessels, V. Meyer; temperature regulator, V. 
Meyer; pressure regulator for fractional distillation under reduced 
pressures, L. Godefroy; fractional distillation for the valuation of 
chemical products, G. Lunge, also the Commission of Verein fur 
Chemische Industrie; polarising apparatus, F. Schmidt and Hansch ; 
titrating apparatus for beet-root juice, G. Hoppe; titrating apparatus, 
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E. Greiner ; pipette-burette, R. Hiibner; cylinder-burette, T. Puscb; 
apparatus for the estimation of the hardness of water, G. Loges; 
decomposing flask for Scheibler’s carbonic acid apparatus, G. Loges ; 
apparatus for the estimation of carbon in iron and steel, H. B. Wood, 
also A. B. Clemence; apparatus for the decomposition of ores by 
means of chlorine, R. Schelle; lamp for burning petroleum of low 
boiling point, 0. Lilienfein; spirit-lamp, C. Reinhardt. J. T. 


Inorganic Chemistry. 


Dispersion-equivalent of the Diamond. By A. Schrauf 
(Ann. Phys. Ghem., 22, 424—429).-—The dispersion-equivalent of a 
Brazilian diamond, determined by the author, was 0*03286. He dis¬ 
cusses the extreme smallness of this number as compared with the 
same constant in some series of organic bodies, which show an 
increase of its value with increase of the proportion of carbon. 

R. R. 


Liquid Carbonic Oxide. By V. Olszewski (CompL rend., 99, 
706—-707).—Carbonic oxide carefully purified from carbonic anhy¬ 
dride forms a transparent colourless liquid under pressure between 
— 139*5° and — 190 , but in a vacuum it solidifies at — 211° to a snow- 
like mass, if the pressure has been reduced rapidly, but to a compact 
opaque massif the pressure has been reduced slowly. If the pressure is 
reduced so gradually that the liquefied gas does not boil but evaporates 
only from the surface, the liquid forms a transparent solid. When 
the pressure rises to one atmosphere the solid melts to a colourless 
liquid. The following table shows the relation between the pressure 
and the boiling point of liquid carbonic oxide :— 


Pressure in 
atmos. 

Temp. 

Pressure in 
atmos. 

Temp. 

. 35*5 

—139"5° (critical point) 

16*1 

- 154-4° 

25*7 

- 145-3 

14*8 

■i- 155-7 

23*4 

- 147-7 

6*3 

- 168-2 

21*5 

- 148-8 

4*6 

- 172-6 

20*4 

- 150-0 

TO 

- 190-0 

18*1 

- 152-0 

Yacnum 

— 211-0 (solidifies) 


Although, in the gaseous state, carbonic oxide resembles nitrogen in 
many of its properties, the two substances behave somewhat differ¬ 
ently at very low temperatures. The critical point of carbonic oxide, 
and its boiling point under atmospheric pressure, are several degrees 
than those of nitrogen. Carbonic oxide solidifies in a vacuum, 
Mi,A |t>w temperature alone is not sufficient to solidify nitrogen. 
Iforepyer, the temperature obtained by the evaporation of liquid car- 
bomc qxide in a vacuum is higher than that obtained by the evapora¬ 
tion of liquid nitrogen nnder the same conditions. The differences 
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are doubtless due to tlie presence of a solid element in the carbonic 
oxide. , 0. H. B. 

Pb.ospb.oras TrifLuoride. By H. Moissan ( Gompt . rend., 99, 
655—657).—Phosphorus trifluoride is obtained by heating carefully 
dried copper phosphide with lead fluoride free from silica, in a brass 
tube, and drying the product over pumice moistened with sulphuric 
acid. It is a colourless gas which does not liquefy under a pressure 
of 180 atmos. at 24°, but under a pressure of 40 atmos. at —10° forms 
a colourless very mobile liquid, which does not attack glass. The 
sp. gr. of the gas is 3*022 (calculated 3*0775). 

Phosphorus trifluoride is incombustible when mixed with air, but ex¬ 
plodes when it is mixed with half its volume of oxygen and brought in 
contact with a flame or electric spark. When pure, it does not fume 
in the air, but it is decomposed slowly in presence of water at the 
ordinary temperature, with formation of hydrofluoric and phosphorous 
acids, PF 3 + 3H 2 0 = H 3 P0 3 4- SHF. When mixed with steam at 100°, 
the decomposition of the fluoride is much more rapid. Solutions of 
sodium or potassium hydroxide rapidly absorb the trifluoride, with 
elevation of temperature and formation of a fluoride and a phosphite. 
Solutions of barium hydroxide or potassium carbonate absorb the gas 
more slowly. Phosphorus trifluoride is immediately decomposed by 
solutions of chromic acid or potassium permanganate, and is instantly 
absorbed by .bromine. It is also absorbed by alcohol with development 
of heat, and is not given off again when the liquid is boiled. When 
passed over boron or silicon at a dnll red heat, it yields boron or silicon 
fluoride, and it is rapidly decomposed by melted sodium, more slowly 
by heated copper. It combines with ammonia gas, forming a very 
light, woolly, white compound, which is decomposed by water. 

When mixed with half its volume of oxygen and subjected to the 
action of an electric spark, phosphorus trifluoride explodes violently, 
and the compound formed fumes in the air and is instantly absorbed 
by water with formation of phosphoric acid, but no trace of phos¬ 
phorous acid. The fras thus produced seemed to be phosphorus oxy- 
fluoride, PF 3 6. 

When heated in contact with glass, phosphorus trifluoride is de¬ 
composed with separation of phosphorus and formation of silicon 
fluoride, and the volume of the silicon fluoride thus formed furnishes 
a means of estimating the amount of fluorine in the phosphorus 
fluoride. 0. H. B. 

Phosphorus Chloronitride. By A. W. Hofmann (Ber,, 17, 
1909—1912).—The formula for this body has long been established as 
P 3 lN 3 0l6, but little work has been dope on the subject. The author 
has made experiments to determine whether the chlorine-atoms can 
be replaced by other radicals. 

Aniline dissolves this chloronitride to a clear solution, which, how¬ 
ever, soon solidifies to a crystalline mass. The principal products are 
a crystalline substance, very sparingly soluble in alcohol, and an 
amorphous compound, easily soluble. The crystalline substance is 
best purified by solution in glacial acid. It yields well-formed needles 
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melting at 268°, and has the formula P 3 K 3 (lSrHPh) 6 . Its formation 
would be expressed by tbe equation— ' 

Pa^Cls + 12KHPh = P 3 N 3 (NHPh) 6 + 6]STHsPhCl. 

Paratolnidine yields a similar crystalline compound, melting at 243°. 
Piperidine acts strongly with the chloronitride, producing piperidine 
chloride and an amorphous substance, easily soluble in alcohol, insolu¬ 
ble in water. 

The author is inclined to look upon the group P 3 hT 3 as playing an 
important part, and to consider that the formula of phospham should 
be trebled, and would then become P 3 N 3 (NH)'' 3 . This would be 
analogous to an aniline compound, PsN^STPh)' 3 . The substance, 
P 4 ISr 3 (NHPh), described above gives off aniline when heated, and leaves 
a resinous mass, which may contain the compound, P 3 hT 3 (NPh) " 3 . 
It is also probable that other ammonio-derivatives might be pre¬ 
pared somewhat according to the following equations :— 

3PC1 5 + 3NH 3 = P 3 N 3 Cl6 + 9HC1 
3P01 5 + 6NH 3 = PJSr 3 (NH)"8 + 15 HOI 1 
SPC1 5 + 9NH 3 = P 3 N 3 (NH a ) 6 + 15HCL 

L. T. T. 

Action of Nitric Acid on Tellurium. By D. Klein and J. 
MLobel (Gompt. rend,, 99, 540 — 542),—Pulverulent tellurium, obtained 
by precipitation with sulphurous acid, dissolves readily in dilute nitric 
acid, with evolution of nitrogen oxides. Tbe temperature at which 
solution takes place is lower the higher the concentration of the acid; 
with acid of sp. gr. 1*25 the action begins at — 11 °. At a low tem¬ 
perature solution is not complete, and a greyish curdy residue ife left, 
which afterwards turns white, and forms long flexible microscopic 
needles containing both nitric and telluric acid. The solution, 
when diluted with water, deposits “ tellurous hydrate ” or tellurous 
anhydride, a certain quantity of basic tellurium nitrate (Abstr., 1884, 
p. 1256) always remaining in solution. “ Tellurous hydrate ” is 
formed when the nitric acid is dilute (sp. gr. 1 * 1 — 1 * 2 ) and the action 
takes place at a low temperature. It is a white curdy substance 
which gradually changes to a yellowish-white mass of microscopic 
rectangular lamellae of tellurous anhydride; these act strongly on 
polarised light. When the reaction takes place at a higher tempera¬ 
ture, or if stronger nitric acid is used, tellurous anhydride is formed 
in microscopic quadratic oetahedra. The nitric acid solution spon¬ 
taneously deposits octahedral crystals of tellurous anhydride, and if 
the nitric acid employed is somewhat dilute (sp. gr. about 1 * 2 ), and 
the temperature has not risen above 30° during the reaction, the pre¬ 
cipitation of tellurous anhydride is accelerated by heat. Under these 
conditions, about half the tellurium remains in solution in the form of 
nitrate, which crystallises out when the liquid is concentrated and 
cooled. When the octahedral crystals of tellurous anhydride are 
boiled with nitric acid of sp. gr. 1*35, they yield a solution of the 
basaemfeate* 

Tellurous anhydride requires 150,000 parts of water for solution. 

C. H. B. 
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Action of Water and Nitric Acid on Basic Tellurium 
Nitrate. By D. Eled? and J. Morel {Corrupt, rend., 99, 567 — 569). 

_Basic tellurium nitrate (Abstr., 1884,1256) is slowly decomposed by 

water in the cold, nitric acid and a "very small quantity of tellurous 
anhydride being dissolved, whilst tellurous anhydride is left undis¬ 
solved in rectangular lamellae. At a higher temperature, decomposition 
is almost instantaneous ; the solution becomes strongly acid, and tbe 
greater part of the tellurous anhydride remains undissolved in the 
form of microscopic octahedra. These facts explain the commonly 
accepted statement that tellurous anhydride is slightly soluble in 
water, but does not redden blue litmus. Tellurous nitrate does not 
act on moistened litmus in the cold until after several hours, and 
when decomposition takes place the solution of a small quantity of 
tellurous anhydride is due to the presence of the free nitric acid. 

Basic tellurium nitrate dissolves in nitric acid and crystallises 
readily when the solution is concentrated and cooled. It seems to be 
much more soluble in the dilute than in the concentrated acid. Solu¬ 
tions in nitric acid of sp. gr. IT—1*4 are stable at all temperatures, 
and solutions in acid of sp. gr. about 1*85, are not decomposed on 
addition of 100 vols. of water. On tbe other hand, solutions in nitric 
acid of sp. gr. IT are decomposed by water with precipitation of tel¬ 
lurous anhydride, decomposition being more rapid the greater the 
proportion of water. The limit of decomposition appears to be reached 
when the solution is mixed with 5 vols. of water; under these con¬ 
ditions, the precipitation of tellurous anhydride is very slow, and with 
a smaller proportion of water no decomposition takes place. The 
tellurous anhydride deposited when the nitric acid solutions are 
diluted, does not crystallise in octahedra, but in some perfectly dis¬ 
tinct form. 

Basic tellurium sulphate, (Te0 2 )sSCh, decomposes in a similar 
manner. C. H. B. 

Preparation of Potassium Chlorate. By R E. Muspbatt and 
G. Eschellmann ( DingL polyt. 254, 90).—Chlorine is passed into 
magnesia mixed with water, and the solution is evaporated to 35— 
50° B., so that, on cooling, some magnesium chloride crystallises out. 
The product is now treated with potassium chloride, when, potassium 
chlorate and magnesium chloride are formed; the greater portion of 
the former may then be obtained by crystallisation. The mother- 
liquor, which retains 5—10 per cent, of the total potassium chlorate, 
is treated with hydrochloric acid and steam, by which potassium 
chloride is formed and chlorine is evolved; the latter may be ab¬ 
sorbed by lime or magnesia. The solution containing an excess of 
acid is now neutralised with magnesium carbonate, and a solution of 
magnesium chloride containing potassium chloride is formed. 'This 
is evaporated to 45° B., and allowed to cool, when it sets. In this 
state, it may go into commerce, or magnelia may be obtained from it 
by heating, and this can again be employed in the process. J» T. 

Preparation of Sodium Chlorate. By E. E. Muspbatt and 
G. Escjhellmanjj {DingL polyt 254, 47).—Chlorine is passed to 

VOL. xlyiii. c 
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saturation into water holding magnesia in suspension, so that one 
equivalent of magnesium chlorate to 5—5-| equivalents of chloride go 
into solution. This solution can he concentrated by evaporation to 
35—40° B., so that on cooling a part of the chloride crystallises out. 
The solution, now containing four equivalents of chloride to one of 
chlorate, or the original solution if preferred, is treated with sodium 
hydroxide or carbonate, or a mixture of the two. Magnesia, mag¬ 
nesium carbonate, or a mixture of the two, as the case maybe, is 
precipitated whilst sodium chloride and chlorate remain in solution. 
On concentrating by evaporation to 48—50° B., and cooling, the 
chlorate separates out. The magnesia residue is employed again 
directly, or if it contains carbonate, after being calcined. J. T. 

Crystallised Argentammonium Chloride and Bromide. By 

Terreil (Bull. Soc. Ghim 41, 597).—Argentammonium chloride and 
bromide were obtained in a crystalline form by beating the dry salts, 
saturated with ammonia gas, with a strong aqueous solution of ammo¬ 
nia in sealed tubes. The method, as well as the properties of the 
crystals, have been described in a former Abstract (Abstr., 1884, 890). 

W. B. D. 

Note by Abstractor .—The author states that the argentammonium 
chloride and bromide have never before been crystallised. This, 
however, is incorrect. Faraday, in 1818 ( Journ . Science and Arts, 5, 
74), obtained a crystalline argentammonium chloride by dissolving 
silver chloride in strong solution of ammonia and allowing the liquid 
to stand. Transparent crystals ^-inch wide were deposited in fiat 
rhombohedra, in some of which two acute angles were missing, which 
caused them to appear like hemihedra. The crystals lost ammonia 
and became opaque when exposed to air, and were similarly decom¬ 
posed by water with separation of silver chloride. An argentammo¬ 
nium bromide having analogous properties, was prepared in the same 
way by Liebig ( Schweig. Journ., 48, 103).—W. B. I). 

Argentammonium Phosphate. By 0. Widmans (Ber., 17, 2284 
—2285).—With reference to Beyehler’s communication on this sub¬ 
ject (Abstr,, 1884, 1261), the author states that in 1874 he described 
(Oefers. of Kongl. Vet. Ahad. Forhandlingar, Stockholm, 1874, No. 4, 
p. 41), a crystalline diammonio-silver phosphate, Ag 3 P0 4 ,4NH 2 . It was 
obtained by evaporating an aminoniacal solution of silver phosphate 
in a desiccator over quicklime with which a little ammonium chloride 
had been mixed. It formed colourless prismatic needles resembling 
the arsenate. The probable constitution is AgO.PO(ONH 3 .NH 3 Ag) 2 . 
The crystals turn yellow on exposure to the air, and give up all their 
ammonia over sulphuric acid. With ammonia and dry silver phos¬ 
phate, the author obtained results similar to Beychler’s. 

' L. T. T. 

f Compounds. By A. Betchler (Ber., 17, 

22§3^2266).~Ammonia is rapidly absorbed by silver citrate with 
development of heat and a discoloration of the salt: 

NH 3 are thus Absorbed. Silver citrate dissolves 
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readily in ammonia, and alcohol precipitates from this solution hex- 
ammonio-silver citrate as a thick syrup, easily soluble in water. Silver 
benzoate absorbs dry ammonia to form diammonio-silver benzoate , a 
white substance insoluble in water. Carey-Lea has described ( Ghern. 
News , 1861) a yellow crystalline diammonio-silver picrate. The 
power of the picrate to absorb ammonia is probably due to its nitro- 
groups. Ammonium picrate absorbs 1 mol. NH 3 at 0° to form mow- 
ammonio-ammonium picrate, C 6 H 2 (lSr 03 )s. 0 NH 4 ,jNH 3 : at summer heat 
(about 26°) scarcely a trace of ammonia is absorbed. 

The author considers the constitution of the diammonio-compounds 

of the organic acids to be probably arL< ^ mono * 

ammonio-eompounds, where he considers the nitro-group to be the 
determining agent, to be (taking AgK0 3 ,NH 3 as an example) 

0^ XT ^ °^JS[/ | 9 and that in neither case is the 

L. T. T. 


AgCK^^OH* °F AgO 
ammonia finited to the silver. 


Preparation of Strontium and Barium Chlorides. By 

Wackenroder (Dingl. polyt. J., 253, 440).—The author proposes to 
add to a solution of strontium or barium, sulphide an equivalent 
amount of calcium chloride, and pass carbonic anhydride into the 
mixture. Hydrogen sulphide is disengaged and a solution of strontium 
or barium chloride obtained, whilst calcium carbonate is precipitated ; 
the latter is removed by filtration, and the solution evaporated and 
allowed to crystallise. D. B. 

Constitution of Bleaching Powder. By E. Dreyfus ( Bull 
Sog. Chim*, 41, 600—609).—The formula proposed by Stahlschmidt 
(2CaHC10 2 4- CaCl 2 + 2H 2 0) alone accounts for the excess of calcium 
hydroxide that is invariably present in this compound. Assuming 
this formula, bleaching powder should contain 39*01 per cent, of 
available chlorine, but experiment shows that it often contains more 
than 40 per cent., which appears to militate against the assumption. 
But the use of moist Kme iu the manufacturing process explains this 
result. The water acts on the bleaching compound CaHCl0 2 , pro¬ 
ducing calcium hypochlorite, together with free calcium hydroxide, 
2CaHC10 2 = Ca(OH) 3 + Ca(ClO)>. The calcium hydroxide then 
again combines with chlorine. According to this, the active compound 
in bleaching powder is CaHClOs with more or less calcium hypo¬ 
chlorite. Stahlsehmidt’s formula also supposes the existence of cal¬ 
cium chloride in bleaching powder. This has been considered to be 
incorrect, as bleaching powder is said not to yield calcium chloride 
when treated with alcohol. The author disputes this assertion, and 
states that calcium chloride is always dissolved from the compound by 
alcohol, in quantity which increases with the time during which the 
alcohol is in contact. Lunge and Schappi (Abstr., 1880, 789), 
* arguing from the action of carbonic anhydride on bleaching powder, 
whereby nearly the whole of the chlorine is evolved, have also arrived 
at the conclusion that calcium chloride is not a constituent of bleaching 

c 2 
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powder. *The author points ont that this conclusion is erroneous ; for 
although carbonic anhydride does not act on calcium chloride alone, 
yet in presence of hypoehlorous anhydride (from the action of car¬ 
bonic anhydride on CaHClOo), the following reaction occurs either 
with dry calcium chloride or with its aqueous solution: CaCl 2 4- C0 2 
-f C1 2 0 = CaGOa 4- 2C1 2 . In order to determine that the calcium 
hydroxide precipitated by water from bleaching powder is an essential 
constituent, the following experiments were made:—Solid bleaching 
powder was treated with ammonia and alcohol; the liquid was boiled, 
filtered, diluted with water, and the caleinm estimated as oxalate. In 
another experiment, dry bleaching powder was melted at a red heat 
to expel oxygen and chlorine; the residue, treated with alcohol and 
water, was filtered, and the calcium estimated in the- filtrate as oxa¬ 
late. The results of these two experiments, which determine the 
amount of calcium as chloride, were identical. It is further shown 
that with two carefully prepared specimens of bleaehing powder, the 
calcium obtained as chloride by the ammonia method is just half of 
the total calcium combined with available chlorine, the other half 
having been precipitated as hydroxide. This is in accordance with 
the following equations:—2[2(0aHC10 2 ) + CaCl 2 ] 4- 2 HH 4 .OH 
= 2 HH 4 CI 4- 3CaCl 2 4- 3Ca(OH ) 2 4- 20 2 , and at a red heat 
2[2 (CaHClOo) 4- CaCh] -f H 2 C = 8CaCl 2 4- 3Ca(OH) 2 + Cl 2 4- 30. 
The author concludes, therefore, that the formnala of bleaching 
powder should be written 2CaHC10 2 4- CaCI 2 4- 2H 2 0. 

W. R. D. 

Peroxides of the Zinc-magnesium -Group. By R. Haass 
(Ber* 17, 2249—2255).—Thenard (Ann. Qhim. Phys ., 1818, 9, 55, 
and Mem. de VAcad . des Sciences , 3, 429) described the formation of a 
“ deutoxide de -zinc” by (A) solution of zinc hydroxide in a hydro¬ 
chloric solution of hydroxyl, and reprecipitation with potash or soda, 
and (B) by acting directly on gelatinous zinc hydroxide with hydroxyl. 
On estimating the excess of oxygen in his compounds, Thenard found 
that the additional oxygen taken up was rather more than half that 
originally present in the monoxide ,* and concluded from this that the 
peroxidation was incomplete. These results appear to have been very 
generally overlooked, or when noticed (as in Gmelin-Kraut’s Hand¬ 
book), mistrusted. The author has therefore repeated Thenard’s 
experiments and* fully confirms his results. 

The author employed the methods used by Thenard, but modified 
(A.) so far as to mix a solution of a pure zinc salt with an aqueous 
solution of hydroxyl, and then precipitate with ammonia. The author 
was not able to obtain the pure peroxide, the precipitate always con¬ 
taining unoxidised zinc hydroxide. The composition of the preci¬ 
pitate dried at 110°, varied between Zn 6 0 8 and Zn 3 0 5 . By numerous 
modifications of the mode of preparation, the author endeavoured to 
obtain the peroxide free from the hydroxide, but iu every case where 
the precipitation of hydroxide was avoided, no formation of peroxide 
toofc place, so that the author is inclined to consider the presence of 
^Ih^iide as essential to such formation. 

As rightly described by Thenard, zinc peroxide (or rather its mix¬ 
ture with the monoxide) is a white, odourless, tasteless, and neutral 
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gelatinous mass. This substance is tolerably stable towards wat^r T 
acids, and heat. A sample which had been heated at 120° ford.2 hours, 
and subsequently more strongly heated in a test-tube,, still gave the 
hydroxyl reaction very strongly when dissolved in* hydrochloric acid. 
The author has also obtained similar results with cadmium, the-com¬ 
pounds obtained varying between Cd 5 0 8 and Cd 3 0 5 - Manganese, 
which in other ways may be easily converted into the* dioxide, 
yielded by the above treatment results almost exactly agreeing with 
those obtained with zinc and cadmium. The composition of the pre¬ 
cipitates varied between Mn 2 0 3 and Mn 5 0 8 . Magnesium appears to 
form a similar peroxide, but with more difficulty, the highest stage of 
oxidation yet obtained being expressed by MgO: Op =. 93 : 7, where 
Op represents the additional oxygen. Up to the present, no evidence 
of the existence of a peroxide of beryllium could be obtained. 

L. T. T, 

Decomposition of Cupric Oxide by Heat. By Debray and 
Joannis {Gompt. rend., 99, 538—587).—It is well known that cupric 
oxide is decomposed when strongly heated, and it is generally believed 
that the product of decomposition is an oxide, 0u 5 0 3 , or Cu-jO*, inter¬ 
mediate between cuprous and cupric oxides. 

If cupric oxide yields the oxide Cu 5 0 4 when heated, it ought to 
have a constant tension of dissociation until one-fifth of the oxygen 
has been expelled, at which point the tension will change to that of 
the intermediate oxide; but if, on the other hand, the cupric oxide is 
decomposed simply into cuprous oxide and oxygen, and the so-called 
intermediate oxide is really a mixture of these two bodies, the tension 
of dissociation of the cupric oxide should remain constant until half 
the oxygen is expelled, at which point it will change to that of the 
cuprous oxide. 

Direct experiments show that when cupric oxide is heated in a 
vacuum, it begins to decompose at a dull red heat, and if the tempera¬ 
ture is so regulated that the oxide does not fuse, the tension of disso¬ 
ciation of the latter remains constant until very nearly half of the 
oxygen is expelled. If the apparatus is allowed to cool, any oxygen 
remaining within it is completely absorbed by the cuprous oxide, and 
when the residue i$ cold, it is found to consist of cuprous oxide in 
those parts which have been most strongly heated, and of cupric 
oxide, in those parts which have been somewhat cooler, the line of 
separation of the two oxides being perfectly sharp and distinct- The 
same results are obtained with various samples of cupric oxide pre¬ 
viously partially decomposed by fusion- It follows, therefore, that 
when cupric oxide is heated under these conditions, it is decomposed 
into oxygen and cuprous oxide only, without forming any inter¬ 
mediate oxide. 

If the cupric oxide is heated to fusion, it is decomposed somewhat 
rapidly, bat the tension of dissociation varies with the state of decom¬ 
position of the oxide, and diminishes rapidly as the residue becomes 
more completely converted into cuprous oxide. When the partially 
decomposed oxide is allowed to cool slowly in the apparatus, the pres¬ 
sure of the oxygen diminishes until the moment of solidification* 
when it suddenly increases, quickly attains a maximum, and then, as 
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cooling continues, diminishes again, finally "becoming nil if the 
absorbing surface is sufficiently large. These phenomena are easily 
explained if it is admitted that the dissolution of a dissociable body in 
a liquid incapable of combining with it lowers the tension of dissocia¬ 
tion of that body in the same way as the vapour-tensions of liquids 
are modified when certain liquids are mixed. On this assumption, the 
tension of dissociation of cupric oxide, fused with an increasing pro¬ 
portion of cuprous oxide, diminishes as the proportion of cuprous 
oxide increases ; but when the residue solidifies and forms a mixture 
of the two oxides which do not act on one another, the cupric oxide 
regains its original properties, and more especially its true tension of 
dissociation, hence the sudden increase of pressure at this point. 

0. H. B. 

Oxidation of Copper. By Debray and Joaknis (Gompt. rend., 
99, 688—692).—When copper is heated in presence of air, it is con¬ 
verted into cupric oxide without intermediate formation of cuprous 
oxide, at all temperatures between that at which oxidation begins 
(about 350°), and that at which the tension of dissociation of the 
oxide formed amounts to one-fifth of the atmospheric pressure, i.e., 
the pressure of the oxygen in the air. Beyond this temperature, the 
cupric oxide at first formed is partially decomposed, audwhen the 
mixture of cuprous aud cupric oxide melts, decomposition ceases as 
soon as the variable and diminishing tension of the oxygen in the 
mixture amounts to one-fifth of the atmospheric pressure. The com¬ 
position of the mixture will depend on the temperature. A similar 
result is obtained by direct oxidation of copper at these high tem¬ 
peratures ; a fused product is always obtained consisting of a mixture 
of cuprous and cupric oxides, in proportions varying with the tem¬ 
perature. 

If the partially decomposed oxide is allowed to cool in the air, it is 
completely reoxidised if sufficiently porous ; but if it has been fused, 
oxidation takes place only on the surface, and the solidified residue 
has practically the same composition as the liquid. It is evident that 
in determinations of copper as cupric oxide the temperature must not 
be sufficient to melt the oxide. 

When the copper is present in large excess, the product of oxida¬ 
tion is cupric oxide alone, if the temperature is below redness; but if 
the temperature is sufficiently high to partially dissociate the cupric 
oxide, the latter is decomposed into cuprous oxide and oxygen, and 
the oxygen thus given offi at once combines with the excess of copper, 
forming a further quantity of cuprous oxide. A mixture of cupric 
oxide and metallic copper cannot in fact exist at a temperature at 
Which the oxide begins to dissociate, for the oxygen given off is at 
once absorbed by the metallic copper, and thus is prevented from 
. .. acquiring a tension sufficiently high to arrest decomposition. 

In cases where the amount of oxygen is not sufficient to oxidise 
the copper completely, but is more than sufficient to convert it into 
cuprous oxide, the product is a mixture of the cuprous and cnpric 
; ^ Abstract). Cuprous oxide absorbs oxygen even 

■ copped; hence if the preceding mixture is 
'or in oxygen, the cuprous oxide is completely 
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oxidised. The readiness and completeness with which cuprous oxide 
absorbs oxygen when moderately heated may be used as a means of 
obtaining a very perfect vacnum. C. H. B. 

Some Reactions of Chromyl Bichloride. By Quantin (Qompt 
rend., 99, 707—709).—Chromic chloride, Cr 2 Cl fi , can be prepared by 
passing a mixture of chlorine and carbonic oxide over chromium 
sesquioxide, heated to redness ; and is readily obtained in violet crys- 
tals by passing vapour of chromyl dichloride, chlorine, and carbonic 
oxide through a glass tube heated at 500—600°; 20r0 2 Cl 2 4- 4CO 4* 
Cl* = 4CO s 4- Cr 2 0i 6 . , In this reaction, the chromyl dichloride is not 
first reduced to chromous chloride by the carbonic oxide, for if a mix¬ 
ture of chromyl dichloride with carbonic oxide alone is passed through 
the hot tube, vivid combustion takes place with formation of green 
chromium sesquioxide and violet chromic chloride. The progress of 
the first reaction may be represented by the following equations:— 

(1) CO + 2Cr0 2 Cl 2 = Cr 2 0 3 4- C0 2 + 2C1 2 

(2) Cr 2 0 3 + 3CO 4- 3C1 2 = Cr 2 Cl 6 + 300.. 

The carbonic oxide combines only with the oxygen which would 
have been liberated by the action of heat alone, and does not reduce 
the sesquioxide which is formed, but the latter is converted info 
chromyl dichloride by the action of the chlorine which is liberated 
and the excess of carbonic oxide. The same results are obtained with 
any mixture which will give off chromyl dichloride. Dry hydro¬ 
chloric acid gas acts slightly on chromyl dichloride at a red heat, a 
certain quantity of chlorine, water-vapour, and black chromium oxide 
being formed, but no violet oxychloride is produced. When chromyl 
dichloride is decomposed by heat, the only products are chlorine, 
oxygen, and black chromium oxide. CL H. B. 

Chromammonium Compounds. Luteochromium Salts. By 
S. M. Jorgensen (J.pr. Cham 30, 1—32).—In a former communication 
(this Journal, Abstr., 1882, 1167), the author pointed out that a solu¬ 
tion of chromammonium chloride in ammonic chloride undergoes 
oxidation in absence of air, heat is produced and hydrogen evolved, 
and the chief product is the roseo-chloride. If the mixture is cooled 
and the oxidation takes place slowly, then luteochromium chloride is 
the chief product. To prepare this compound, a solution of chromous 
chloride, prepared by Christensen’s method, is forced by hydrogen 
pressure into a vessel containing a mixture of 700 grams of ammonium 
chloride and 750 c.c. solution of ammonia (sp. gr.'0'91). The vessel, 
entirely filled with this mixture, is closed by a stopper, through which 
passes a delivery tube opening under water. The vessel is surrounded 
by cold water to moderate the reaction. The evolution of hydrogen 
take's place slowly and ceases bf about 24 hours, the undissolved 
ammonium chloride is covered with the luteochromium chloride, a 
portion qf which is also contained in the solution, from which it may 
be obtained, by precipitation with alcohol; the precipitate after being 
washed with alcohol is dried, dissolved in warm water, and the solu¬ 
tion filtered into nitric acid (sp. gr. T39)j in this manner a precipitate 
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of luteochromium nitrate is obtained. Tlie nitrate is washed with 
dilute nitric acid (1 vol. of nitric acid to 2 vols. of water), and the 
acid removed by washing with dilute alcohol. 

The luteochromium chloride mixed with the ammonium chloride is 
separated by repeated treatment with water, the aqueous extracts are 
precipitated by nitric acid, and thus further quantities of luteochro- 
mium nitrate are obtained* 

Blomstrand’s method of preparing luteocobalt salts may be applied 
for the preparation of luteo chromium salts. 

Luteochromium nitrate , Cr 2 12 brH 33 6 N 03 , is obtained from dilute 
solutions on addition of concentrated nitric acid in long narrow 
prisms; from concentrated solutions, dilute nitric acid precipitates it 
in orange-yellow, lustrous, quadratic tables. It may be crystallised 
from warm water containing nitric acid, and then forms small quad¬ 
ratic pyramids. 

Luteochromium nitrate sulphate, Cr 2 l 2ISrH 3 ,21ST0 3 ,2S0 4 , obtained by 
adding dilute sulphuric acid to a solution of the nitrate, or by addi¬ 
tion of ammonium sulphate and ammonia, forms yellow, lustrous, 
quadratic octahedra. 

Lnteoohromium nitrate platinochloride , 0 ^ 121 ^ 113 ,2N0 3 ,2PtCl 6 + 
2HoO, an orange-yellow crystalline precipitate, formed when hydrogen 
platinochloride is added to a solution of the luteo-nitrate. ' 

Luteochromium chloride, Cr 2 12NH 35 Cl6 + 2H 2 0, is best obtained by 
first treating a saturated solution of the nitrate with concentrated 
hydrochloric acid and mercuric chloride, a yellow precipitate of the 
compound Cr2l2NH 3 ,Cl 6j 2HgCl 2 is obtained. This mercury compound 
suspended in water, and decomposed by sulphuretted hydrogen, gives 
a solution from which, on evaporation, the luteochromium chloride 
separates in large yellow crystals. It is converted by concentrated 
hydrochloric acid into, the chioropurpureo-chloride. 

Luteochromium platinochlorides ; three such compounds have been 
obtained ? (a) Cr 2 12NH 35 3PtCl 6 -h 6H 2 0 is formed as an orange- 
yellow crystalline precipitate when sodium platinochloride is added to 
a dilute solution of the neutral luteo-chloride; (b) Cr 2 12NH 3 Cl 2 ,2PtCl6 
-f 5H 2 0 is produced when an acid solution of the luteo-chloride is 
precipitated by a solution of platinic chloride; it forms long orange- 
yellow needles; 1?y cold water, it is resolved into luteo-chloride and the 
salt a.. When the salt (¥) is washed with dilute hydrochloric acid, it 
is converted into the compound Cr 2 12NH s Cl4,PtCl 8 + 2H 2 0. 

Luteochromium bromide, Cr 2 12NH 3 ,Br 6 , prepared by the action of 
hydrobromie acid on a half-saturated solution of the nitrate; it forms 
an orange-yellow crystalline precipitate, and is less, soluble than the 
chloride. 

Luteochromium platinobromide, Gr 2 12NH 3 ,3PtBr 6 + 4H 2 0, prepared 
tvy adding a dilute solution of sodium platinobromide to a dilute solu¬ 
tion of the luteo-bromide. It forms a precipitate consisting of deep 
vermillion, lustrous, quadratic, and eight-sided tables. When less 
dilute solutions are employed, or the above precipitate is allowed to 
stand, a change takes place, and a compound similar to the luteo- 
chronfium platinochloride with 6H 2 0 is formed. 

ImiGtedteomimfo iodide, Cr 2 12NH 3 ,I 6 , is formed by treating a solution 
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of the nitrate with solid potassic iodide: the yellow precipitate is 
washed with hydriodic acid, dissolved in water, and filtered into 
hydriodic acid. It crystallises in lustrous rhombic tablets, and is 
isomorphous with the bromide. 

Luteochromium iodide sulphate, Cr 2 12KH 3 ,l2,2S04, is formed by 
treating an ammoniacal solution of the chloride with ammonium 
iodide and ammonium sulphate. It crystallises in octahedra. 

Luteochromium sulphate,, Cr 2 r2NH 3 ,3S04 + 5H 2 0, is prepared by 
neutralising luteochromium hydroxide (formed by rubbing together 
the luteo-bromide and moist silver oxide) with sulphuric acid, and pre¬ 
cipitating the solution with alcohol; it crystallises in long, yellow, 
lustrous crystals. 

Luteochromium sulphate platinochloride , Cr 2 12NH 3 ,2S04,PtCl6, is 
obtained as an orange-yellow precipitate. 

Luteochromium orthophosphate , Gr 2 12NH 3 ,2P04 + 8H 2 0, obtained 
by treating a solution of the nitrate with sodium phosphate and 
ammonia, as a yellow precipitate consisting of yellow shining needle- 
shaped crystals. 

Luteochromium oxalate , Cr 2 12NH 3 ,3G 2 04 + 4H 2 0, obtained as a 
crystalline precipitate by decomposing the nitrate with ammonium 
oxalate. 

The following salts have been prepared in a similar manner: the 
pyrophosphate , Cr 2 12NH 3 ,2 (P 2 0 7 Na) + 23H 2 0 ; the ferricyanide, 

Cr 2 12NH 3 ,Fe 2 Cyi2 5 

the cobalticyanide, Cr 2 12NH,Co 2 Cyi 2 ; and the chromicyanide, 

Cr 2 12NH 3 ,Cr 2 Cy M . P. P. B, 

Double Tungstates of Rare Metals. By Hogbom (Bull. 80c. 
Ghim ., 42,2—6).—By methods of fusion, a large number of compounds 
of sodium tungstate with the metals of the rare earths were obtained; 
these crystallised in the same form as the simple tungstates described 
by Cossa. The salts may be prepared by dissolving the oxides with 
tungstic acid, in fused sodium tungstate* or in fused sodium chloride, 
or still better in a fused mixture of the two. The mixture is liquefied 
at a bright red heat, and maintained in a semi-liquid condition at low 
redness. Microscopic crystals of the salts are formed and separated 
by treating the product with water, in which they are insoluble. 
Weak acids attack them only slowly in the cold, but they are com¬ 
pletely decomposed by repeated treatment, in a finely powdered condi¬ 
tion, with concentrated hydrochloric acid. It was in this way that 
the analyses of the greater number were made ; the others were fused 
with a mixture of alkaline carbonates, and the tungstic acid precipi¬ 
tated by mercuric nitrate. Notwithstanding the difference in compo¬ 
sition, the salts bear a great resemblance to one another in crystalline 
form, which is generally that of a tetragonal octahedron. These 
were not obtained large enough to measure the angles exactly, but an 
approximate measurement was made with the aid of the microscope. 
The salts described may be arranged under the following types:— ' 
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1 \ 

r 41*8*01 

[ b^Os j 

^ 7W0 3 ; R = La, Ce, or G-. 

n- < 

r 3Na 2 0 1 

j> 6W0 3 ; R = Di. 

III. i 

f 31*8*0 1 
[ 2 R, 0 3 j 

j> 9W0 S ; R == La, Sm, Er. 

w. \ 

r Na *0 1 

[ R 2 O 3 J 

j>4W0 3 ; R = Di. 

v - \ 

r 2 Na *0 1 
L RO* J 

j>4WO s ; R = Th. 


The salts of the types I, II, and Y are formed in presence of excess 
of sodium tungstate, and those of the types III and IV in presence of 
excess of sodium chloride. In a note appended to this paper, Oleve 
comments on the remarkable fact of the similarity in crystalline 
form of these different salts, all of which either crystallise in the same 
form or in that of scheeltte, which is isomorphous with fergusonite. 
Other cases of apparently anomalous isomorphism occur with the rare 
eai*ths and oxides of the formula RO. Thus titanite is isomorphous 
with yttrotitanite, and according to hTordenskiold, cerite, 2 C 2 03 , 3 Si 0 2 , 
with peridote, 2Mg0,Si0 2 . It would thus appear that isomorphism is 
possible between compounds of the rare earths and of the oxides of 
the form RO when the total proportion of oxygen is the same in the 
basic and acid oxides which constitute the compounds. The formulae 
of the metallic oxides of the cerium and yttrium groups have been 
so firmly established in other ways, that it is undesirable to change 
them solely on account of the isomorphism of certain of their tung¬ 
states with scheelite. W. R. D. 

The Tempering of Steel. By C. Fromme (Ann. P%ys. Chem 
22, 371—887)—The changes of density and of hardness in iron or 
steel heated, and either slowdy cooled or suddenly quenched in water, 
are the subjects investigated in the author’s experiments. In tempered 
steel the density and hardness by no means go together, for increased 
density more often corresponds with diminished hardness and vice 
versa . The results recorded in the paper support the theory that in 

tempering there takes place not only the mechanical and purely 
physical process of sudden contraction, but also another process of a 
chemical nature consisting chiefiy in the combination of the iron 
with the free carbon distributed through its mass. R. R. 


Mineralogical Chemistry. 

ffifee&.Of Heat on Vesnvian, Apatite, and Tourmaline. By 
0* Dta&YSR (Mkrb. f. Min.* 1884, 2, Mem., 217—221).—The author 
has elaborately investigated the effect of heat on the optical properties 
of vesuvian, apatite, and tourmaline. He finds that the optical pro- 
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perties o£ vesuvian are very variable, not only in crystals from 
different localities, but also in those from the same locality. Many 
vesuvians are quite normal and exhibit the black cross in all positions 
of the plate; this is the case with the light-green variety from Ala. 
Much more frequent is the case in which a distinct separation of the 
aims of the cross occurs. Crystals from Vesuvius present a small 
axial angle of 4° to 8°, and other crystals may be mentioned which 
exhibit a considerable axial angle. Thus, an axial angle of 34^° for 
red light was measured on a light-brown crystal from Vesuvius, 24° 
on a yellowish-brown crystal from Piedmont, and 12° on a brown 
crystal from Zermatt. The vesuvians differing optically also present 
differences on being heated. With the vesuvians which have a very 
small axial angle, this usually increases with increase of temperature, 
whilst with those which have a large axial angle, it decreases. 

Apatite, according to Mallard, exhibits optical anomalies. This the 
author found to he the case with the violet apatites from Schlaggen- 
wald and Ehrenfriedersdorf, and with coloured apatites generally; 
whilst the colourless crystals from Pfitsch, and the pale-green crystals 
from Salzbach, were perfectly normal. A yellowish-brown crystal of 
tourmaline from Lower Drauburg, in Carinthia, exhibited an axial 
angle of 9° for red light. With a slight increase of temperature, no 
change could be detected ; and at a red heat the anus of the hyper¬ 
bola came nearer together, but did not even at the highest tempera¬ 
ture join completely. B. H. B, 

Sulphur from Zielenzig. By A. Arzruni ( JaJirb . /. Min., 1884, 
2, Ref., 307).—Rhombic crystals of sulphur occur in fissures in the 
lignite at the Phoenix Mine, near Zielenzig, in Brandenburg. The 
crystals have been formed by sublimation. The following forms were 
observed: P, OP, Poo, coP, Pco, ^P, -|P, £P. B. H. B. 

Minerals of the Cryolite-group from Greenland. By A. Brenner 
(Jahrb.f. Min., 1884, 2, Ref., 308—310).—This paper contains an 
account of the morphological and optical properties of the cryolite 
minerals: cryolite, thomsenolite, pachnolite, arksutite, and ralstonite. 

B. H. B. 

Microscopic Association of Magnetite with Titanite and 
Rutile. By A. Cathrein (Jahrb. f. Min., 1884, 2, Ref., 306—307). 
—Magnetite surrounded by titanite, disseminated through a mixture 
of chlorite and actinolite, occurs in remarkably fine examples in rocks 
from the Alpsbach and Wildschonau valleys in the Tyrol. A mixture 
of magnetite, with actinolite and a little titanite, was obtained after 
repeated washing and extraction with the magnet. This mixture, 
in very fine powder, after a quarter of an hour’s treatment with 
hydrochloric acid, left a residue consisting of rutile and some actino- 
lite. The latter was isolated and analysed (II). The acid solution 
exhibited the composition given under I, 0*3565 gram being employed, 
with 0*1215 insoluble residue containing Oil Si0 2 , 0*017 TiOjj, and 
0 093 pure actinolite— 
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Calculated. 



I. 

Magnetite. Titanite. 

Actinolite. 

II. 

SiO a .... 

4-67 

— 

1*63 

3*04 

55-38 

Ti0 2 .... 

5-07 

2-90 

2-17 

— 

— 

A1 2 0 3 . . 

— 

— 

-- 

— 

— 

Cr 2 0 3 .. 

.. 3*65 

3-65 

— 

— 

0*50 

Fe 2 0 3 .. 

.. 52*94 

52*94 

— 

— 

— 

FeO.... 

.. 29*75 

29*25 

— 

0-50 

9-16 

CaO .. 

. 2-27 

.— 

1*52 

0-75 

13-65 

MgO .. 

.. 2*41 

1-28 

— 

1T3 

20-62 


— 

— 

— 

— 

0-27 

Total 

.. 100*76 

90*02 

5*32 

5*42 

99-58 

The 90*02 per cent, of magnetite calculated to 100 gave the follow¬ 
ing results :— • ■ 

Ti0 2 . 

0r 2 0 3 . 

Fe 2 0 3 . 

FeO. 

MgO. 

Total. 

322 

4-06 

58-81 

32-49 

1*42 

100-00 


From the author’s observations, it follows that the so-called 
leucoxene surrounding magnetite is a product of alteration. In the 
magnetite, Fe 3 0 5 is replaced by FeTi0 3 , and lencoxene, which, is 
nothing other than titanite, is formed. The microscopic investigation 
supports this theory. B. H. B. 

Psendomorphs after Rutile. By A. v. Lasaulx (Jahrl. f. Min,, 
1884, 2, Ref., 299). —Pseudo morphs after rutile occur in the granite 
of Morbihan. Rutile crystals are of freqnent occurrence, but they 
are often altered to a considerable depth into ilmenite. Between 
the layer of ilmenite and the rutile, yellow titanic hydrate is fre¬ 
quently met with. In other crystals, a product resembling titano- 
morphite occurs in the immediate neighbourhood of the ilmenite. 
Other rutile crystals were altered into a mixture of ferric oxide, 
minute crystals of anatase, titanite, and rutile. In this case, the 
anatase is paramorphous after rutile. B. H. B. 

Natural Borates. By C. Rammelsberg (Jahrb.f. Min., 1884, 2, 
Mem., 158—163). —On the banks of a salt lake in the Argentine pro¬ 
vince of Jujuy, Brackenbusch collected a white mud which hardened 
to a solid mass, on exposure to the atmosphere. This substance is 
boronatrocalcite (Dana’s ulexite), and contains sodium chloride and a 
little clay. It is free from sulphates, but several of the harder 
particles appear to be glauberite. When heated, the powder fuses to 
a cloudy green glass. Analysis gave the following results :— 

B 2 O s . CaO. ItajO. H 2 0. Total. 

15*91 8*90 33*48 100*35 

from which the author calculates the formula to be: ISTaaCaJBjaO;# -f 
27H*0; this requires:— 
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B 3 0 3 . 

43-03 


CaO. 

15*30 


Na 3 0. 

8-47 


HoO. 

33*20 


Total. 

100*00 


If the formula is written— 


f -}- 9H 2 0 

\ 2(Ca 2 B 6 0u + 9H 2 0)‘ 

and if the borate B/B0 2 = B/'BoO*, the oxgen ratio for bases and acid 
is 2:3. 

In conclusion the author gives a summary of the natural borates, 
assuming that R/B0 2 = B"B 2 0 4 . 

A. Oxygen Ratio for Bases and Acid , 3:4.—1. Priceite (a mineral 
from Oregon identical with pandermite from Panderma on the Black 
Sea)— 

c 3 b 8 o I5 + 5h 3 o = {onfo° 4 } + 4H *°- 

2. Boracite (and Stassfurtite)— 

1 f ( MgOls 

. \ = < 2l 3MgB A 
),5/ IV BA. 

B. Oxygen Ratio for Bases and Acid , 2 : 3.—1. Hodroboracite, 

A.} +12H,0 = 2{g' B « > ‘} + *B,0. 

2. Boronatrocalcite— 

/2NaB0 2 V 


{ 


MgCl 2 

2Mg 2 BeO]j 


f Ca^BsOn 
l Mg 2 B 6 C 


»■{ 


f Fa 4 B 6 0ii + 9H s O 1 _ J V HBO a ) , ,„ wn 
12(Ca>B«Ou + 9H 2 0) > ~ S n \> + 


; i / CaBA 
AHB0 2 




3. Franklandite (PhU. Mag., 1877, 284)- 


' /2NaBO,y 

/ Ha*0„ + 8H a O1 _ J V HBO, ) 
"1-0/ “ 


\ Ca2B 6 O u 4* 8HJ 


/CaB 2 CV 

yHBO, 


+ 7HA 


C. Oxygen Patio for Bases and Acid, 1: 2.—1. Borax (Tinkal) 

NasBA + 10H a O = 2^®g^ + 9HA 
2. Borocalcite (Hayesine, Tiza of Atacama)—' 

CaBA + 6H a O = ( 2 hb6? 4 ) + 5H *°* 

D. Oxygen Ratio for Bases and Acid } 1:4.—1. Larderellite. 

A.TnJB 8 O u + 4H s O = 2 + HA 
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la addition to the above are two basic borates. 

1. Sussexite— 

wo, + h 2 o= 

R = Mn, Mg. 

2. Spadbelyite— 

Mg.B.Ou + BH.O = { 1 S|h.oV 

In ludwigite, datolite, danburite, tourmaline, and axinite, boron 
must be regarded as replacing A1 or Fe. B. H. B. 

Apatite from Logrozan (Spain), By A. Vtvier ( Compt . rend., 
99, 709—711).—Apatite from Logrozan occurs in regular hexagonal 
prisms, tbe bases of which are modified by pyramidal faces. The 
crystals are enclosed in an altered trachyte, and are generally more or 
less opaque, and yellowish or greenish in colour, with an uneven 
vitreous fracture. They contain numerous enclosures of lamellar 
specular hematite. Some of the crystals are as much as 25 mm. in 
length, but the apatite is also disseminated through the rock in micro¬ 
scopic crystals. The larger crystals, free from specular hematite, 
have the composition :— 


Aluminium and beryllinm phosphates. 4*46 

Calcium phosphate ... 89*54 

Calcium chloride *.,. 0*77 

Calcium fluoride (by diff.) .... 5*28 


100*00 
C. H. B. 

Origin of the Phosphorites in the South-West of France. 
By Biectlapait ( Compt. rend., 99, 440—448).—-It has been urged that 
the author’s theory of the formation of phosphorites, partially, if not 
entirely, by the action of percolating saline waters of the tertiary age, 
is not applicable to tbe phosphorites in tbe south-west of France, 
because this district was never covered by tbe sea during tbe tertiary 
period. In this district, however, there are many deposits of gypsum 
which undoubtedly belong to tbe tertiary period, and they contain in 
notable, quantity lithium, strontium, manganese, zinc, copper, and 
boric acid, substances which the author has previously shown to be 
characteristic of the saline deposits and saliferous marls formed in 
modern seas. In all probability, therefore, the gypsums of the south¬ 
west of France, like those of the middle, and of the Paris basin, are 
products of the evaporation of saline waters. 

If the excavation of the phosphoritic caverns and the deposition of 
r |3msphorites has been the work of saline waters of the tertiary period, 
it follows that a calcareous tract may only he expected to contain 
phosphorites when it is covered with deposits of tertiary age. 

■ ■ * "" C. H. B. 

^ the Metamorphic Rocks of Ouro Preto 

BiaaiL By * Goecsix {Jakrb.f. Min., 1884, 2, Ref., 302—303).— 
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1. Crystals planted on quartz with, cobalt oxide. The crystals are of 
a white colour, H. = 2—3, sp. gr. 2'3. They are soluble with 
difficulty in warm nitric acid, and have the following composition :— 

A1 2 0 3 . H 3 0. Total. 

65*2 34*8 100*0 

corresponding to the formula AlsO^ILO. 

2. Crystals of wavellite in small geodes in black slate. The 
crystals are white or pale-green, acicular, with distinct cleavage. 
H. = 4. Sp. gr. 2*34. The analysis gave the following results :— 

P 2 0 5 . E. A1 2 0 3 . CaO. MgO. H 2 0. Total.. 

33*0 3*6 36*1 0*3 0 2 26*2 99*4 

3. Pyropkyllite. With the above minerals, acicular white, greenish 
or bluish crystals occur; sometimes accompanied by distilene. The 
mineral has a pearly lustre and low hardness. Sp. gr. 2*76. The 
analyses gave the following results:— 

Si<X AhO s . EeO. CaO. H 2 0. Total. 

65*3 28*0 1*7 0*4 5*5 100*9 

B. H. B. 

Empholite. By L. J. Igelstkom ( Jahrb . /. Kin., 1884, 2, Ref., 
317—318).—The new mineral from Horrsjoberg, Sweden, formerly 
regarded as diaspore, gave on analysis the following results;— 

Si0 2 . AhO s . MgO.CaO.EeO. H 2 0. 

52*3 30*5 3*4 13*8 

The mineral is insoluble in acids, H. = 6. It is found in the 
quartzose, disthene, and muscovite schists. ‘ B. H. B. 

» 

The Potash-soda-felspars of Silesia. By A. Begtell (Jahrb. /, 
Ik, 1884, 2. Ref., 319—324).—In an exhaustive paper on this 
subject, the author gives cryslallographical descriptions and chemical 
analyses of the following felspars : microcline from the granitite of 
Schwarzhach and G-riinbusch in the Riesengehirge, albite from the 
granitite of Schwarzhach, microcline from the granitite of Striegau, 
albite from the same locality, microcline from the granite vein of 
Larapersdorf and Leutmannsdorf in the Eulengebirge, and albite from 
Reiehenbach. B. H. B. 

Minerals from a Chromite Deposit. By A. Arzrtjni (Jahrb. f. 
Min., 1884, 2, Ref., 303—304.)—The minerals were found near the 
Kassli smelting-works in the Ural. In fissures in the chromite, 
crystals of kammererite occur ; they are not violet, but of a bluish- 
green colour. Crystals of perowskite and rutile also occur, the latter 
containing chromium. This is probably due to enclosed kammererite. 

B. H. B. 

Magnesian Epidote. By Damour and Des-Cloizeaux (Jahrb. /. 
Min., 1884,2, Ref., 317).—On lapis lazuli from the Baikal Lake, mixed 
with dolomite and iron pyrites, small white or yellowish transparent 
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crystals were observed, the optical and cry stall ographical properties 
of which are those of epidote. The crystals scratch glass, are infusible 
before the blowpipe, and contain silica, alumina, magnesia, and trades 
of lime. The name picro-epidote is suggested for this epidote. 

B. H. B. 

Sehuchardtite. By G. Stiekl (Jahrh. f. Min., 1884, 2, Ref., 
305).—This mineral is of an apple-green colour, soft, and is disinte¬ 
grated by water. Heated at 300° it loses 4*477 per cent, of water; 
in the desiccator it loses 1*6 per cent. Sp. gr. 2*339. The analysis 
gave the following results:— 



SiO». 


A1 2 0 3 . 

3?e 2 0g. 

NiO. 

FeO. 

CaO. 

I. 

33-281 


14-616 

3-825 

5-678 

3-561 

1-472 

II. 

33-1-86 


14-882 

3-905 

5-782 

3-617 

1-499 

II. 

33-214 


15-C93 

2-605 

6-106 

3-517 

1-824 




MgO. 

H 2 0. 


Total. 




1. 

23-723 

13-907 


100-063 




11. 

24-155 

12-366 


100-092 



III. 24*747 

12-894 


100-000 



I is the analysis of fresh material; II that of the substance dried 
at 100°, and III the calculated percentage composition. From the 
analysis is deduced the empirical formula— 

Al ls Fe 2 Sii 0 05o + Feal^PlsCazlilgsgSigiOas 4* 44HgO. 

B. H. B. 

Groddeckite, a new Zeolite, By A. Arzruni (Jahrh. f. Min., 
1884, 2, Ref., 318—319).—The groddecldte crystals cover calcite 
crystals which are planted on a breccia of a greenish-grey siliceons 
rock. In addition to calcite, quartz crystals, galena, and magnetic 
pyrites were observed. Only one specimen from St. Andreasberg has 
been met with, this is in the collection of the Clausthal School of Mines. 
The eiystals are colourless and have a glassy lustre, H. = 2—3. 
Cleavage indistinct, prismatic. The crystals are very similar to those 
of gmelinifce. The chemical composition is— 

* 

Si0 2 . A1. 2 0 3 . Fe/V CaO. MgO. jS t % 0. H 3 0. Total. 

61-2 12*0 7*7 IT 3 : 3 4*5 20*2 100*0 

corresponding with the formula— 

(Mg,hTa 3 ) 2 (Ala,Fe s )Si9026 + I 3 H 2 O. B. H. B. 

Constitution of the Amphiboles containing Alumina. By R. 
Scharizer (Jahrh f. Min., 1884, 2, Mem., 143—157). — Schrauf pub¬ 
lished (Jahrh. f. Min., 1883, 2, 84) an account of the action of heat 
.'©I* the hornblende from Jan Mayen, in which he stated that the 
constants were different from those of actinoiite. The 
!,•: ^ctthNor’s chemical investigation now proves that the chemical consti¬ 
tution of actinoiite is totally different from that of this hornblende. 
The analysis gave the following results :— 
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SiO^ A1 2 0 3 . FeA* FeO. MnO. MgO. 

39*167 14*870 12*423 5*856 1*505 10*521 

CaO. 3L>0. !Na 2 0. H 2 D. Total. 

11*183 2*013 2*478 0396 99*912 


corresponding with the formula (RVR'OaO^ljFe^SisOi*, the usual 
formula for amphiboles, free from alumina, being (Mg,Fe) 3 CaSiSi 3 0i 2 . 

All amphiboles containing alumina must, according to the author, 
be mixtures of two terminal members, one being represented by the 
hornblende, rich in A1 2 0 3 and Fe 2 O s , from Jan Mayen, the other 
being actinolite free from alumina. For the monoclinic substance, 
R, t E/ 3 SiaOi 2 , the author adopts Breithaupt’s name, syntagmatite , because 
the hornblende from Vesuvius, so termed, closely resembles the terminal 
member of this series of isomorphous mixtures, the hornblende from 
Jan Mayen. In order to prove the hypothesis that in the monoclinic 
division of the amphiboles two terminal members exist differing in 
chemical composition, actinolite of the type (Mg,Fe) 3 CaSiSi 3 0i 2 , a 
metasilicate and syntagmatite of the type R/ 3 R'' 2 Si 3 0 i 2 , an orthosilicate, 
which mixed invariable proportions yields the hornblendes containing 
A1 2 0 3 and Fe 2 0 3 , a number of recent analyses were calculated. The 
results were distinctly in favour of the above hypothesis, and prove 
that three groups of amphiboles may be distinguished: the optically 
negative metasilicate, actinolite; the optically negative orthosilicate, 
syntagmatite 5 and the optically positive orthosilicate, pargasite, the 
composition of which may be expressed by the formula 

(R 2 ,Ca) 2 (Mg,Fe) 3 (Al,Fe) 2 Si 40 16 . B. H. B. 

Leucite- and Nepheline-basalt from the Vogelsberg. By 
H, Sommerlad ( JoJirb. /. Min. } 1884, 2, Mem., 221—223).—In the 
collection belonging to the University of Giessen, the author found 
two interesting rocks in which the presence of leucite and nepheline 
had not previously been detected. jp 

The leucite-basalt from Ulrichstein presented a compact greeifish- 
blaek ground-mass, containing olivine and augite crystals. Under 
the microscope a finely crystalline ground-mass is seen, formed of 
minute augite crystals and magnetite grains, accompanied by occa¬ 
sional patches of leucite. Olivine, augite, and brown mica form 
prophyritic crystals. An analysis of the rock gave the following 


results:— 

Si 0 2 . A1A* 

Fe 2 0 3 . 

PeO. 

CaO. 

MgO. 

41*13 18*18 

4*71 

7*64 

13-20 

10-59 

k 2 o. 

Na 0 3 . 

HjO. 

Total. 


1*59 

2*00 

1-74 

100-78 



The nepheline-basalt from the Ziegenstuck near Herbstein is of a 
greyish-black colour. In the ground-mass* olivine grains and augite 
may be observed. Under the microscope, the principal mass is seen to 
consist of black augites, with magnetite grains and irregular patches 
of nepheline. The rook is. a nepheline-basali resembling the Taufstein 
rock.. B. H. B. - 

VOL. xlyiti. d 
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A Pegmatite containing Large Crystals of Chlorophyllite. 
By E. Gonnard ( Corrupt. rend., 99, 711—712).—A vein of pegmatite 
cutting through granite, about 10 kilom. from Montbrison, Loire, on 
the road between that place and St, Bonnet-le-Courreau, contains 
crystals of chlorophyllite as much as 6 cm. in length and about 3 cm. 
in- diameter. Some are very dark-green, with a fracture which is 
vitreous # in some parts, dull in others. These crystals seem to pass 
into fahlunite. Others are greenish, greenish-grey, or pearly-grey, 
and cleave very easily along the basal plane; sp. gr. 2*77. The peg¬ 
matite also contains crystals of white microcline, which have the rare 
face h very well developed. These crystals have a reddish tinge, and 
consist of thin laminae united along the direction h, but covered with 
a thin layer of the same substance which masks the striae. 

C. H. B. 

Chemical Composition of Augites from Phonolites and 
Similar Rocks. By P. Mann {Jahrb.f. Kin., 1884, 2, Mem., 172— 
205).—The author has isolated and analysed the angites from a num¬ 
ber of phonolites and other rocks rich in alkalis. The rocks employed 
were phonolite from Elfdalen, leucitophyre from Rieden, hanynophyre 
from Melfi. Of these rocks, the two latter contain augite only, whilst 
in the two former some hornblende also occurs, but in such small 
quantity that sufficient material for analysis could not be obtained. 
The augites from all the rocks examined were proved to contain alkalis, 
those from the phonolites proper to a much greater extent than those 
from the lencite and banyn rocks. All the analyses give a percentage 
of silica much too low for the amount of alkalis present, thus rendering 
very probable the presence of the silicate as suggested 

by Loelter. The extinction angle increases in direct proportion to 
the percentage of iron and alkalis. This is shown in the following 
table:— 



EegOs. 

Total alkalis. 

Extinction angle. 

Melfi .. 

12*67 

1*99 

39° 

Rieden .... 

19*52 

3 *35 

30 

Elfdalen .. 

22*44 

9*36 

12 

Hohentrwiel .......... 

1 

26*35 

13 *33 

10 


B. H. B. 


Organic Chemistry. 


Exchange of Chlorine, Bromine, and Iodine between Organic 
and Inorganic Compounds. By B. Brix ( Annalen, 225, 146— 
17®),-^-Tfiese experiments were made to ascertain the influence 
exerted by the nature of the element contained in any inorganic 
haMd compound on the exchange of halogens with an organic haloid 
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derivative. The organic compoands employed were ethyl iodide, 
isobutyl chloride, benzyl chloride, and ethyl monochloracetate, the 
inorganic compounds were selected from the halogen compounds 
of the alkaline earths, of the heavy metals, and of arsenic, antimony, 
and bismuth. The mixtures were heated in vessels provided with 
a reflux apparatus, except when otherwise mentioned. 

Calcium chloride and ethyl iodide do not react at the boiling point. 
Barium chloride and ethyl iodide react very slightly at 140°. 
Barium iodide and isobutyl chloride do not react on boiling. Barium 
iodide and ethyl monochloracetate exchange their halogens completely 
at the temperature of the water-bath. Barium iodide and benzyl 
chloride give a partial interchange. Cupric chloride and ethyl iodide 
do not react when boiled together, but on heating with alcohol at 
150—160° complete interchange is effected. Zinc iodide and ethyl 
monochloracetate react readily and nearly completely at 90—100°. 
Zinc iodide and benzyl chloride react on mixing, the interchange 
becoming complete at 45—50°. Zinc iodide and isobutyl chloride do 
not react when boiled together. Cadmium chloride and ethyl iodide do 
not react when boiled together, but partial interchange is effected by 
heating at 130—140*in sealed tubes with alcohol. Cadmium bromide 
suffers partial interchange when boiled with either benzyl chloride or 
ethyl monochloracetate, but does not react with ethyl iodide. Cad¬ 
mium iodide gives but a slight interchange with ethyl monochlor¬ 
acetate, reacts readily hut not completely with benzyl chloride, and does 
not react with isobutyl chloride except" in sealed tubes at 135°, when 
decomposition-products are formed. Thallium chloride and ethyl 
iodide do not react. Thalliumdodide and ethyl monochloracetate give 
a partial reaction in presence of alcoholl Lead chloride and ethyl 
iodide do not react, but in sealed tubes at 150—160° in presence of 
alcohol, nearly complete interchange is effected.. Lead iodide and 
benzyl chloride’do not react unless heated at 150—160° in presence 
of alcohol, when a partial reaction occurs. Arsenious bromide re¬ 
acts completely with either benzyl chloride or ethyl monochloracetate 
at 140—145° in presence of alcohol. Antimonious bromide gives a 
complete interchange with either ethyl iodide or ethyl monochlor¬ 
acetate at 140—145° in presence of alcohol. Bismuth bromide and 
ethyl iodide give a partial interchange at 150—160° in presence of 
alcohol. Bismuth bromide and ethyl monochloracetate heated with 
alcohol at 140° give decomposition-products.' A. J. G. 

Exchange of Chlorine, Bromine, and Iodine between Inor-, 
ganic and Organic Compounds. By B. Kohulein (Annalen, 
225, 171—d**5).—This pager is essentially a continuation of Brix’s 
(preceding Abstract), from which it differs in the use of a much larger- 
number of metallic compounds; in the employment, as far as possible, 
of thfe same temperature (145—150° for four hours) in all cases, so as 
to obtain comparable results; and in the avoidance of the use Of 
alcohol, which in many cases vitiates the results. 

Lead iodide and isobutyl chloride react to a very slight extent; with 
lead chloride and ethyl iodide, on the contrary v nearly complete inter¬ 
change occurs. Antimonious chloride and ethyl iodide exchange their 

d 2 
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halogens completely. Antimonious bromide and ethyl monochlor- 
ncetate react partially; antimonious bromide and ethyl iodide react 
completely. Antimonious iodide and isobutyl chloride react with 
decomposition, butylene being formed- Arsenious chloride and ethyl 
iodide undergo complete interchange- Arsenious bromide does not 
react with isobutyl chloride; it reacts partially with ethyl monoehlor- 
acetate; it does not react with ethyl iodide unless the temperature is 
raised to 150—160°, when complete interchange takes place; it reacts 
completely with isopropyl iodide. Arsenious iodide scarcely reacts 
with ethyl monochloracetate, and does not react with isobutyl chloride. 
Phosphorous chloride and ethyl iodide do not react. Phosphorous 
iodide does not react with ethyl monochloracetate in open vessels at 
143°, although complete decomposition occurs in sealed tubes at 150°; 
it does not react with isobutyl chloride at 140°, but complete decomposi¬ 
tion occurs at 160—170°; it reacts with propyl chloride with decompo¬ 
sition at 150°. Stannous chloride, or stannic chloride, and propyl 
iodide react nearly completely, whilst stannous iodide scarcely reacts 
with propyl chloride. Zinc chloride, or cadmium chloride, and propyl 
iodide give a nearly complete reaction. Propyl iodide suffers decom¬ 
position if heated with titanium chloride. Ferrous iodide or chloride 
gives practically no reaction with the corresponding propyrcompounds. 
Manganous iodide and propyl chloride exchange their halogens nearly 
completely; manganous chloride and propyl iodide do not exchange,^ 
but the propyl compound suffers partial decomposition. Cobalt 
chloride and propyl iodide react slightly; cobalt iodide and propyl 
chloride scarcely react. Nickel chloride and propyl iodide, and nickel 
iodide and propyl chloride respectively are practically without action 
on one another. Thallium chloride and propyl iodide react partially.. 
Magnesium chloride and propyl iodide do not react. Calcium iodide 
and propyl chloride give a complete interchange. Strontium iodide 
and propyl iodide exchange partially, whilst strontium chloride and 
propyl iodide do not react. Barium chloride and propyl iodide are 
without action on one another. 

The author draws the following conclusions as to these reactions:— 
K, Mg, Ca, Sr, Ba, Al, Mb, and Co unite by preference with chlorine 
rather than with bromine and iodine, and with bromine rather than 
with iodine (nndersome circumstances Sr, Ba, and Cogiyes light inter¬ 
changes in the opposite direction). Zn, Cd, TL, Bi, Fe, and Ni show 
no constant rule of interchange. Cu, Ag, Hg, Sn, Pb, As, and Sb 
unite by preference with iodine rather than with bromine or chlorine, 
and with bromine rather than with chlorine. A. J. 

Action of Chlorine on Organic Compounds in Presence of 
; Iikorganic Chlorides. By A. G-. Paqe (Ann&len, 225, 196—211). 

Some years ago Aronheim showed that the presence of molybdenum 
pentaehloride greatly facilitated the chlorination of aromatic com¬ 
pounds, but, from some preliminary experiments, did not appear to 
'have the same effect on the chlorination of fatty bodies (this Journal, 
The author has continued this investigation and 
extended it to the employment of other inorganic chlorides. 

GMorinodoes not act on acetic chloride even in presence of molyb- 
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detmm pentachloride. The chlorination of butyric chloride and of 
ethylene chloride is actually hindered by the presence of molybdenum 
chloride. Molybdenum trichloride does not assist chlorination below 
the temperature (70 c ) at which it is converted into pentaehloride. 
Of the numerous other chlorides experimented with,, the following only 
were found to assist chlorination: Fe 2 Cl 6 , A1 3 C1 6} T103,. and T1C1 3 ; 
the chlorinating action of MoCl 5 and SbCl 5 is already well known. 

As regards the action of these bodies in assisting chlorination, the 
author regards the view that a molecular compound is formed between 
the metallic chloride and the substance being chlorinated, which 
compound is in the second place decomposed by chlorine with forma¬ 
tion of hydrochloric acid and a chlorinated product, as being more 
probable than that which is based on an alternate reduction and 
chlorination of the inorganic chloride. 

Chlorine has no action on nitrobenzene, but in presence of ferric 
chloride at ordinary temperatures it converts it into the dichloronitro- 
benzene [Cl : Cl : NO* = 1 : 4 : 3], and at 100° into the tetrachloro- 
nitrobenzene [Cl: Cl : N0 2 : Cl : Cl = 1 : 2 : 3 -4 : 5],. whilst at 
higher temperatures it converts it completely into-perchlorobenzene. 

Whilst chlorine acting alone on alcohol converts it chiefly into 
chloral alcoholate; in the presence of ferric ch!oride r it converts it into 
a mixture of chloral and (very little) chloral hydrate- A. J. G. 

Anthemene, a Hydrocarbon obtained from Ebman Chamo¬ 
mile. By L. Naudin (Bull. Soc . Ghim ., 41, 483—488) .—From the 
flowers of chamomile ( Anthemis nobilis ), the author has obtained two 
white crystalline substances, one of which appears to be a hydro¬ 
carbon. The flowers are exhausted completely with light petroleum, 
the solution thus obtained is evaporated to one-ninth of its bulk, and 
the liquid residue allowed to stand. In a few days, groups of white 
crystals of the new substance separate out, and in the mother-liquid 
are substances previously described by Demar^ay, Fittig, and Kopp. 
The crystals were purified by recrystallisation from ether and light 
petroleum, and were found to consist of two substances. As one 
of them is twenty-four times as soluble in absolute cold alcohol as 
the other, they were separated by dissolving in hot alcohol, boiling 
with animal charcoal, and filtering. Anthemene crystallises out on 
cooling, and the second substance melting at 188—189°, the investiga¬ 
tion of which has not yet been completed, remains in solution. The 
process of separation was repeated twelve times. The yield is very 
small, for from 1 kilo, of the flowers the’ author only obtained 
1*5 grams of anthemene and 4*5 grams of the second substance. 

Anthemene crystallises in slender microscopic needles melting at 
63—64°, and boiling at about 440° without much decomposition;, 
sp, gr. 0*942 at 15°. It is insoluble in water, but soluble* in ether, 
petroleum, carbon bisulphide, and chloroform, and soluble in hot 
absolute alcohol, but almost insoluble in cold {at 25°, 1 litre dissolves 
0*333 gram). The vapour-density by%¥- Meyer’s method in the 
vapour of sulphur was 127 (theor. 131). The results of analysis give 
the percentage of carbon 83'80, and of hydrogen 14*40, showing a loss 
of 1*80* Scbutzenberger, who repeated the analyses, obtained similar 
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results, and the author cannot account for this loss, as the compound 
appears to be pure and to contain no oxygen. It appears to be of the 
series C»H 3 «, and to be a /3-octadecene (C 85*82, H 14*18). 

A. B. 

Diethoxymethane, and Preparation of Metbylene Dicbloride^ 

By W. H. Greene ( Gliem. News, 50, 75—76).—The author has made 
diethoxymethane from sodium ethylate and methylene dichloride. 
Sodium, in equal molecular proportion, is added gradually to a mixture 
of methylene chloride with excess of absolute alcohol contained in a 
flask fitted with reflux condenser; when all the sodium has been added, 
the mixture is heated for an hour, and then distilled. The product is 
fractioned, and all which passes over below 78° is shaken with calcium 
chloride solution, the upper layer separated, dried, and rectified, when 
pure diethoxyniethane is obtained boiling at 86—89°. It is an ethereal 
liquid with penetrating mint-like odour, boiling at 89° under 769 mm. 
pressure. Its sp. gr. at 0° is 0*851. It is slightly soluble in water, 
and miscible in all proportions with alcohol and. ether. 

The following is recommended as the most convenient process for 
preparing methylene bhloride. A mixture of zinc and chloroform 
with much alcohol is treated with a small quantity of hydrochloric 
acid in a flask fitted with a condenser; heat is developed and chloro¬ 
form and methylene chloride distil over. When the reaction subsides, 
more hydrochloric acid is added, and a gentle heat is applied until 
near the completion of the operation, which is stopped when the 
alcohol commences to come over in large quantities. The distillate 
is rectified, the portion coming over below 53° being retained, whilst 
the residue is again treated with zinc, &c. This operation is repeated 
several times, and ultimately, by numerous careful rectifications of 
the product boiling below 53°, pure methylene chloride boiling at 
40—41° is obtained. D. A. L, 

Mercury Fulminate. By A. Ehrenberg (J. jpr. Ghem., 30, 38— 
68 ).—Carstanjen and the author have shown (Abstr., 1882, 816) that 
when mercury fulminate is decomposed with aqueous hydrochloric 
acid, it yields its nitrogen as hydroxylamine hydrochloride. A further 
examination of this reaction has proved that both carbonic oxide and 
carbonic anhydride are formed. The quantity of these compounds 
produced is but small, more especially when the decomposition is 
effected in absence of air; and it appears that they owe their origin 
to the decomposition of formic acid, which the author has shown is 
produced by the action of aqueous hydrochloric acid on mercury 
fulminate. The reaction taking place may be represented as follows 

e 2 HgN 2 0 3 + 2HC1 + 4H 2 0 = 2H.COQH + + HgCl 2 . 

In the hope of realising the following decomposition, and thus 
obtaining fulminic acid, C 2 Hgi^ 2 0 2 -f 2HC1 = HgCl 2 -f C 2 H 2 N 2 0 2 , the 
passed dry hydrochloric acid gas into perfectly dry ether con- 
‘Gaining mercury fulminate in suspension. Mercuric chloride is pro- 
'the.'ether holds in solution a compound which undergoes 
^dntan^ous decomposition, most probably fulminic acid. If this 
ethereal solution is . carefully added to aqueous ammonia, and the 
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ethereal solution sepai&ted from the aqueous solution, the latter 
contains a,yellow solid which is sparingly soluble in cold water, but 
soluble in hot water, from which it may be obtained in yellowish 
needles. The analysis of this compound shows it to be C 3 H 4 N 4 O 2 ; it 
forms with silver nitrate a compound, (C 3 H 4 l:T 4 0 2 ) 3 AgN 0 3 , insoluble in 
cold water, and with an ammoniacal solution of copper oxide the 
compound (C 3 H 4 ]Y 40 2 ) 2 Cu 0 (NH 3 ) 2 , which is obtained as a light blue 
granular precipitate. From the ammoniacal solution from which the 
above compound was obtained, the author has isolated an acid isomeric 
with fulminuric acid, to which the name Isofulminuric acid is given. 
It is easily soluble in water, from which it separates in ill-defined 
crystals; absolute alcohol dissolves it easily, and by cooling the hot 
saturated solution it is obtained as a white powder. With silver 
nitrate, its aqueous solution gives a white amorphous precipitate of 
CaBkNgOaAg, but yields no precipitates with ammoniacal solutions 
of copper oxide, lead acetate, or mercuric <chloride. The silver, 
ammonium, and barium salts of this acid are described. 

Together with this acid, there is formed a small quantity of a com¬ 
pound more easily soluble in ether than isofulminuric acid, which is 
most probably the ammonium salt of amidofulminuric acid, 

c 3 H(hrH 2 )Nr 3 03 .isrH 4 . 

Its aqueous solution gives precipitates with silver nitrate, lead acetate, 
and copper sulphate, and a blood-red to brownish-red coloration with 
ferric chloride. 

Thioeyanic acid reacts with mercnry fulminate in «a manner ana¬ 
logous to aqueous hydrochloric acid, mercuric thiocyanate, ammonium 
thiocyanate, and carbonic anhydride are produced, the production 
of the ammonium salts arising from the instability of hydroxylamine 
thiocyanate. The reaction may be represented thus:— 

C 2 HgN 2 0 2 + 4H.CHS 4- 2H 3 Q = 200* + Hg(CNS) 2 + SETBACKS. 

The action of ammonium thiocyanate on mercury fulminate is 
analogous to the action of the chlorides of the alkali metals, but is 
more energetic; it may be expressed as follows:— 

2(0Jfifa0aHg) + 2H 2 Q 4 - 2 NB 4 .CNS = C 3 H 2 hr 3 0 3 .NH 4 + Hg(ChTS)* 

+ HgO + C0 2 4- 2NH*. 

P.P.B. 

Mercury Fulminate. . By L. Schoivien (J. pr. OAem.,30, 91— 
92).—A solution containing sodium fulminate is formed by treating 
mercury fulminate suspended in water with sodium amalgam. When 
this solution is decomposed with dilute sulphuric acid and shaken up 
wit,h ether, the ethereal solution is found to contain two acids of the 
composition HCNO. The less soluble of these crystallises-from ether 
in colourless needles melting at 85°; it is soluble in lukewarm water, 
bint is decomposed by boiling water. It forms a red insoluble silver 
salt* a dark yellow mercuric salt, and light yellow lead salt. Its 
solutions yield a deep red coloration with ferric chloride. Decom¬ 
posed by hydrochloric acid, it, yields hydroxylamine. The more 
soluble ispmeride may be crystallised from hot : water, yields no 
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coloration with ferric chloride, and forms no insoluble metallic 
salts. 

The aqueous solution of sodium fulminate gives a precipitate of 
silver fulminate with silver nitrate, which when treated with metallic 
chlorides and aniline hydrochloride forms double salts. It is decom¬ 
posed by ethyl iodide, and with potassium sulphide yields an easily 
explosive compound. 

Mercury fulminate and thiocarbamide yield carbonic anhydride, 
mercuric sulphide, carbamide, a compound thiocarbamide and mer¬ 
curic thiocyanate. P. P. B. 

Bhodanic Acid. By M. Nencei and Botjrqtjin (Per., 17, 2277— 
2282).—10 grams of rhodanic acid, C 3 H 3 NS 2 O, dissolved in 50 c.c. of 
90 per cent, alcohol, were mixed with 30 grams of strong sulphuric 
acid and heated on a water-bath; 15 grams of benzaldehyde were 
then added gradually. On cooling, or on the addition of water, 
lenzylidene-rhodcwic acid , C 10 H 7 NS 2 O, crystallises out. When purified 
this acid forms yellow needles, melting at 200° (uncorr.). It gives 
crystalline salts with the alkalis, very easily soluble in alcohol and 
water, less so in concentrated alkalis. It forms a yellowish-green 
silver salt , CioB^AgNSaO, and an amorphous lead salt The reaction 
takes place according to the equation 

€ 3 H 3 3rS 2 0 4- C 6 H 5 .COH = C 10 H 7 NS 2 0 + H 2 0. 

Acetaldehyde or its ammonia-compound similarly yields ethylidene - 
rhodanic acid' , C5H5NS2O.. This substance forms small yellow needles, 
melting at 147—148°, It is very sparingly soluble in water, easily in 
alcohol. It gives a yellow amorphous lead salt . B^oth of these com¬ 
pounds are decomposed when heated with alkalis, the aldehydes 
being reformed and the rhodanic acid further decomposed. Salicyl- 
aldehyde and parahydroxybenzaldehyde also form similar condensa¬ 
tion-compounds, but these have not been investigated. 

When heated with water at 200° in closed tubes, rhodanic acid 
is split up into carbonic anhydride, sulphuretted hydrogen, and 
a mm onium thioglycollate. When warmed with alkalis, it is readily 
decomposed, potassium thiocyanate and a crystalline potassium (or 
sodium) salt sparingly soluble in alcohol being the products. The 
acid of which this is the salt appears to have the composition of an 
anhydride of thioglycollic acid, and to be of the formula 

(SH.CH 2 .CO) a O. 

This acid is now undergoing investigation. 

As this formation of thioeyanic acid By the action of alkalis takes 
place at so low a temperature, there can be little doubt that the tbio- 
cyanie group is already present in rhodanic acid. The formula 

SI C<!S^>CO, proposed by Iiiebermann, is therefore very im- 

^ j^bbable, and that originally proposed by Nencki, SH.CH 2 .CO.S.CN, 
pobahility the correct one. L. T. T. 

Bolaa^tion of Dextrose. By B. Tollens (Ben,.' 17, 
of bis investigations with cane-sugar 
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(Abstr., 1884,1285), the author has now examined very dilute solutions 
of dextrose. He finds that here, as in the case of cane-sugar, no increase 
of rotation takes place, but that the same formula may be employed 
for calculating the rotation whatever the degree of concentration of 
the solution. The dextrose employed was very carefully purified by 
the method recommended by Soxhiet, and was purer than that pre¬ 
viously used. The author has therefore slightly amended his old 
formulae, which now become— 

A (for anhydrous dextrose) [«] D = 52*50° + 0*018796P + 
0-Q0051683P 2 . 

B (for dextrose hydrate) [<x]d = 47*73° + 0*015534P -f 
0*0003883P 3 . 

The following table gives a comparison between the results actually 
found with a Landolt-Laurent polarimeter and those calculated:— 


Weight of sugar in 

100 grams solution. 

P. 

Rotation for [a]p. 

Found. Calculated. 

Difference. 

1-4978 , 

52-407° 

52-532° 

- 0-125° 

1-7933 

52-289 

52-537 

- 0-248 

2-7533 

52-370 

52-556 

- 0-186 

7-6042 

52-691 

52-673 

+ 0-018 

10-0992 

52-738 

52-742 

+ 0-004 

10-2567 

52-636 

52-747 

- o-lll 

17-5982 

52-991 

52-991 

- o-ooo 


L. T. T. 

Non-identity of Arabinose and Galactose. By E. 0. v. Lipp- 
maun (2 ?er., 17, 2238—2240).—The author confirms Scheibler’s 
results as to the non-identity of these two compounds. Galactose 
forms large, hard, well-formed prisms melting at 148°; arabinose 
long, fragile needles melting at 160°. Arabinose Has a sweeter 
taste than galactose. The rotation of arabinose in a 10 per cent, 
solution is [*]d = 4-105*4°, [a]/ = 4-118° of galactose, +81*5° and 
4 - 92° respectively. Arabinose shows no birotation, galactose does; 
a fresh solution having given [a]p = 134*5°. Fermentation is easily 
set up in solutions of galactose by means of yeast, but arabinose 
cannot be fermented. When oxidised with nitric acid, arabinose 
yields only oxalic acid, while galactose forms mncic acid. The 
reducing power of arabinose for Fehling’s solution is also greater than 
that of galactose. 

With regard to the existence of the four arabinoses described- by 
; C. O’Sullivan (Trans., 1884, 41, et seq .), the author calls attention; to 
the existence of unstable'intermediate products (such as cerasinose, 
which is gradually converted, even in the crystalline form, into arabin¬ 
ose) analogous to these compounds, and suggests-that the various 
arabinoses may actually exist,* and not be mere mixtures of arabinose 
With galactose as Scheibler believes. L. T. T. 

Influence of Temperature and Concentration of Hydrochlo- 
ric Acid on the Rate of of Sa<^tarose. (II). 
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Urech ( Ber ., 17, 2165—2178). The author refers to his previous 
experiments (Abstr., 1883, 174), the results of which he now repre¬ 
sents by means of curves and tables. A. K. M. 

“ Hydrate of Carbon ” from Cast Iron. By Zaboudsky {Bull. 
Soc . Ohim ., 41, 424—428).—Avery pure specimen of Swedish specular 
cast iron, free even from traces of graphite, phosphorus, or sulphur, 
but containing 0*23 per cent, of silicon and 4*1 per cent, of combined 
carbon, when treated with a mixture of copper sulphate and sodium 
chloride yielded 5*72—5*79 per cent, of a “hydrate of carbon,” which 
contained C 71*6 ; H 3 0 26*9; siliceous ash 1*25 per cent. These results 
approximate to the formula Ci 2 H 6 03 . Treatment of the steel with 
other reagents, silver nitrate, mercuric chloride, atmospheric air, and 
by Weyl’s method, gave rise to the formation of an analogous sub¬ 
stance. The hydrate is not changed when heated in a closed tube to 
150°, and although it gradually loses weight when further heated, at 
325° losing carbon as well *as water, it retains hydrogen and oxygen 
even after being heated in a bath of metallic antimony. Heated in a 
current of hydrogen, the compound lost considerably in weight, but 
after prolonged action the residue still contained hydrogen to the 
extent of nearly 3 per cent. The compound is insoluble in water, 
alcohol, ether, sulphuric and hydrochloric acids. It is completely 
dissolved by warm nitric acid, forming a substance which probably 
has the formula C24 Hi 6 (N0 2 )0i 2 . This body dissolves easily in 
alcohol and in nitric acid. It is insoluble in ether, but is dissolved 
by alkalis, forming a dark brown solution, from which hydrochloric 
acid precipitates the original compound apparently unchanged. This 
iutro-compound gives an odour of hydrogen cyanide when heated. 
Chlorine, bromine, and iodine also act on the hydrate of carbon; the 
iodo-derivative probably has the formula CsoHmIOis. W. B>, D. . 

Angelic and Tiglic Acids. By F. Beilstein and E, Wiegand 
(Ber., 17, 2261—2263).—The authors have examined the products 
produced by the oxidation of these acids with potassium permanganate, 
in the hope of learning something of their respective constitutions. 
Aldehyde and acetic acid were formed in both cases; the only differ¬ 
ence being that with angelic acid a very small quantity of a non¬ 
volatile acid yielding an amorphous barium salt was formed. 

The acids were prepared by Kopp’s process from roman oil of chamor 
pall© (Abstr., 1879, 454), and their ethers were also made. 

Ethyl angelate is an aromatic liquid boiling at l41*5° and having a 
sp. gr. of 0*9347 at 0°. 

Ethyl iiglaie boils at 152° and has a sp. gr. of 0*9425 at 0°. 

L. T. T. 

Halogen-derivatives of Ethyl Levulinate. By M. Conrad and 
M-Guthzeit (Ber., 17, 2285—2287)—With reference to the com- 
mmncation of Hell and Kehrer (Abstr., 1884, 1297),. on the action of 
bn^nine on levulinic acid, the authors publish this account of somp 
similar work carried ont simultaneously and independently by them- 
-hf ' ■ - 

^ Tvas obtained by gradually 
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a cl cling 16 grams of bromine to 14*4 grams of ethyl levulinate 
diluted with. 25 c.c. of ether, the whole being kept cool by means of 
ice. It boils with partial decomposition at 240°, and has a sp. gr. of 
1*439 at 15° compared with H 2 0 at the same temperature. It enters 
into reaction with ethyl sodomalonate, forming a colourless oil of the 
formula (COOEt) 2 CH.C 4 H 6 O.COOEt, boiling at 280—285°, and having 
the sp. gr. 1*097 at 15°. Ethyl monobromolevnlinate absorbs more 
bromine and, as end-product, the authors obtained a mixture of the 
di- and tri-bromo-derivatives. Ethyl monochlorolevulinate, prepared 
in a similar manner, is a colourless oil insoluble in water. It boils at 
225—230°, and has the sp. gr. 1*196 at 15°. L. T. T. 

Adipic Acid. By W. ODieterle and C. Hell (Per., 17, 2221— 
2228).—In continuation ^of the researches of Gantter and Hell on 
suberic and azelaic acids, the authors have investigated adipic acid, 
the third of the higher dibasic acids obtained in the oxidation of fats. 

The adipic acid was prepared from the mother-liquors obtained in 
the preparation of suberic acid from castor-oil and other fats. 

Adipic acid is much less soluble in ether than suberic acid, hut 
much more soluble iu water. The two acids can be therefore easily 
separated by successive crystallisations from these two solvents. The 
adipic acid thus obtained is still slightly yellow, and is purified by 
crystallisation from strong nitric acid or by conversion into its salts. 

Adipic acid melts at 148—149°, and solidifies to a crystalline fibrous 
mass. At 15°, 100 parts of water dissolve 1’44 parts of acid; 100 
parts of ether, 0*633 part of acid. Adipic acid has a very great 
tendency to form supersaturated solutions. It is not volatile in 
steam, but can be distilled alone without decomposition. It is only 
attacked by bromine above 150°, but if about 0*3 per cent, amorphous 
phosphorus is added, bromination takes place at the temperature of 
the water-bath. 

The potassium, salt, Jg^CsHsOt, forms deliquescent crystals; the 
sodium salt , mother-of-pearl-like scales containing -|H 2 0, and easily 
soluble in water. The ammonium salt is much more stable than the 
corresponding salts of suberic and azelaic acids, and may be evapo¬ 
rated without decomposition. It crystallises in scales, and at 14°, 100 
parts of water dissolve 39*97 of the salt: at 100°, it loses half its ammo¬ 
nia, the acid salt being formed, and at 120—r!50°, the rest of the 
ammonia escapes and the para acid is left. The barium sali is less 
soluble in hot than in cold water, 100 parts of w iter dissolving 12*04 
parts of salt at 12°, ^nd only 7*47 at 100°. The strontium *salt forms 
prismatic prisms containing ^HaO : 100 parts of water dissolve 13*61 
parts of the anhydrous salt at 14°, and 2*72 at 100°. The calcium salt 
crystallises with 1H 2 U : 100 parts of waiter dissolve 4*02 j^rts of the 
anhydrous salts at 13°, 4:09 at 17°, and 1*20 at 100°. The mqgnesium 
crystallises with 4H s O : 100 parts of water dissolve 25*01 parts at 
15°, and 21*71 at 100°. The aluminium an & form volu¬ 

minous and almost insoluble precipitates. The manganese salt mica¬ 
ceous crystals containing 2H a O, or, if deposited at high temperatures, 
1H 2 0 : 100 parts of water dissolve 12*63 parts of the,anhydrous salt 
at 18°, and 2*71 at 1G0V ^ yields apple-green scales 
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containing 4H 2 0, and only loses the last molecule completely at 140*: 
100 parts of water dissolve 0*65 part of anhydrous salt at 15°, 4’07 
parts at 100°. The cobalt salt forms pale red prisms containing 4H0 2 , 
which it loses at 110 °: the anhydrous salt is of an intense bluish- 
violet colour: 100 parts of water dissolve 1*56 parts at 15°, 3*09 at 
100°. The zinc salt crystallises with 2H a O : 100 parts of water dis¬ 
solve 0*267 part at 10° and 0*217 at 100°. The copper salt forms a 
voluminous bluish-green precipitate: when this is quickly pressed 
and dried, it contains 1 mol. H 2 0, but if allowed to remain under 
water takes up another mol. H 2 0 and then forms small deep blue 
crystals: 100 parts of water dissolve 0*024 part of the anhydrous 
salt at 15°, 0*029 at 17°, and 0*063 at 100°. The lead salt forms an 
anhydrous white precipitate : 100 parts of water dissolve 0*0206 part 
at 12*5°, 0*0217 at 16°, and 0*0217 at 100°. The mercuric salt forms 
an anhydrous crystalline precipitate: i 00 parts of water dissolve 
0*0287 part at 11°, 0*0125 at 100°. The silver salt is stable towards 
light, and forms small glittering scales: 100 parts of water dissolve 
0*0166 part at 14°, and 0*0491 at 100°. 

The salts of the heavier metals were mostly prepared by double 
decomposition. Precipitation often takes place very slowly in the 
cold, but is accelerated by stirring or heating the solution. The salts 
of adipic acid resemble those of suberic acid in many respects, but 
they are all more soluble than the latter. L. T. T. 

Normal Butylmalonic Acid: a New Isomeric Pimelic Acid. 
By G. Hell and G. Lump? (Per., 17, 2217—2220).—To prepare this 
acid, normal caproic acid is heated with bromine at 130°, the mono- 
bromocapi’oic acid obtained is converted into the ethyl salt, and this 
is boiled for one and a half to two days with a dilute alcoholic solu¬ 
tion of pure potassium or sodium cyanide, the nitrile thus formed being 
saponified by boiling with aqueous potash. Butylmalonic acid , 
C 7 H 12 O 4 , crystallises from water in thick prisms, melts at 101*5°, and 
is readily soluble in water, alcohol, and ether. On warming it or its 
salts with concentrated sulphuric acid, they assume a red to violet 
coloration. When butylmalonic acid is heated, it readily splits up 
into carbonic anhydride and caproic acid, the decomposition beginning 
at a little below 140°, and being complete at 150°; the readiness with 
which this acid is decomposed distinguishes it from the pimelic acid 
obtained from fats, which may be distilled without decomposition. 
The barium salt , O 7 H 10 O 4 Ba, crystallises in white anhydrous scales; 
solubility at 24°, 2*98 parts salt in 100 parts water, and apparently 
less soluble in hot than in cold water. The lead salt, C 7 H I 0 O 4 Pb, is 
precipitated in lustrous white crystalline scales, 100 parts of water 
dissolving at 20° only 0*0112 part salt. The silver salt, C 7 Hi 0 O 4 Ag 2 , 
fctiftns a voluminous pulverulent precipitate, 0*119 part dissolving in 
parts water at 23 . The copper salt , C^HioChCu, forms blue scales 
Wtf.inii.g l mol. H,0. A.K.M. 

Qmmwnce of Pimelic Acid amongst the Oxidation-products 
Oa^x>r-oiL By F. Gantter and C. Hell (Ber 17, 2212 — 2217). 
^Acp]^s^ the so-called pimelic acid obtained by the action 
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of nitric acid on oleic acid and fatty bodies was a mixture of adipic 
and suberic acids. The author has obtained it, however, in consider¬ 
able quantity by the oxidation of castor-oil by nitric acid. The more 
sparingly soluble acids are first separated, and the syrupy mother- 
liquor is largely diluted with water, neutralised with chalk, filtered, 
and concentrated. The calcium salt obtained is decomposed with acid, 
when a partly oily and partly crystalline product separates, and may 
be purified by alternate treatment with ether and water. Pimelic 
acid, which may also be obtained by the oxidation of earth-nut oil, 
crystallised from water in clusters of large fiat* plates, which melt at 
105 - 5 —106°, and solidify to a crystalline mass, which suddenly falls to 
pieces with the slightest touch. The barium salt , C 7 Hi 0 O 4 Ba,H 2 O, 
crystallises in white indistinct scales; the lead salt , C-yHioOJPb, and 
the silver salt , C 7 H 10 O 4 Ag 2 , form white pulverulent precipitates; and 
the copper salt , C 7 Hi 0 O 4 Cu, a green precipitate. The pimelic acid 
appears to be distinct from all the acids of the composition C 7 H 12 0 4 
hitherto described; its properties approximate most to those of Bauer 
and Schuler’s isopimelic acid (from amylene bromide), but a more 
extended comparison of the two is necessary to decide the question of 
identity. A. K. M. 

Chelidonie Acid. By J. U. Leech ( Monatsh . Chem,, 5, 367— 
414 )—The author refers to his previous work, and claims priority 
before Haitinger and Lieben (see next Abstract). 

The ethyl salts were prepared by the usual methods; the diethyl 
salt , C 7 H 2 0 6 Eti 5 , melts at 62°; the monethyl salt , also formed by 
decomposition of the preceding, melts at 182—184°; its lead and 
silver salts, C 7 H 20 6 EtAg, are crystalline. The diethyl salt, dissolved 
in alcohol, gives with ammonia a yellow solution, and then white 
crystals, probably the amide of chelidonie acid, The 

yellow solution obtained by adding excess of potash to chelidonie 
acid is gradually decomposed, even at ordinary temperatures, into 
oxalic acid and acetone ; the acid is also decomposed by bromine and 
chlorine, oxalic acid and substituted acetones being formed. Potash 
gradually added to water containing calcium chelidonate in suspen¬ 
sion converts the whole info a stiff yellow jelly, without the formation 
of oxalic acid and acetone ; it is a potassium calcium salt of ckeli* 
hydronic acid (xanthochelidonic acid of Haitinger and Lieben), and is 
more applicable for farther preparation work than the easily decom¬ 
posable potassium salt. The free acid can only be prepared with 
great difficulty; the gelatinous potassium calcium salt is treated with 
sulphuric acid, and fractionally extracted from ether; from the second 
and following ethereal extracts it is obtained as a pale yellow amorphous 
mass. By neutralising the gelatinous potassium-calcium salt. with 
acetic acid, the calcium salt, C 7 H 2 07 Ca 2 , is obtained as a citron-yellow 
precipitate. Cbelihydronic acid neutralised with ammonia gives 
, a red solution, from which a crystalline ammonium salt may be 
obtained. This red solution gives, with silver nitrate, a yellow 
precipitate, 0 7 H'a0 7 Ag 8 4- 4H a O, which fey boiling; is converted into a 
brown precipitate, C 7 H 2 0 7 Ag4. If in the above the chelihydrome 
acid be replaced by the gelatinous calcium potassium salt, silver 
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precipitates Raving the same colour are obtained; but they are 
double ' salts, viz° yellow, (C 7 H 3 0 7 Ag 2 ) 2 Ca 4- 4H 2 0, and brown, 
(C 7 H 3 0 7 Ag 3 ) 3 Ca, whilst lead and barium solutions also produce 
yellow precipitates of the composition (C^O^PboCaa 4 6H 2 0 and 
C 7 Ho0 7 BaCa; the calcium potassium salt precipitated from its solu¬ 
tion "by alcohol has the composition (CiHA^CasKjj 4 2H 8 0. CMi- 
hydronic acid, has therefore the composition CyHbO?, and contains 
three or four hydrogen-atoms that may be replaced by metals. 

Chelidonic acid evaporated with ammonia gives the ammonium salt 
of chelidammic acid, whose salts are also formed by the action of 
ammonia on the chelidonates. Hydrochloric acid added to a solution of 
the ammonium salt produces a precipitate of the formula CuH^HsOio; 
this is a compound of the free acid with its ammonium salt, C7H5NO5 
-b C 7 H 4 HO 5 .NH 4 *, it seems to be monoclinic, and dissolves in 1576 parts 
of cold water. By boiling this substance with potash, and then acidify¬ 
ing, the compound 0 7 H 7 N0 6 separates; this is< a hydrate of the free 
acid, C 7 H.SNO 5 4 H 3 O; it crystallises in rhombic prisms, and dissolves 
in 637 parts of cold water. Ethyl chelidammate , 0;H 3 N0ftEt a 4 H 2 0, 
melts at 80—81°, and becomes anhydrous in a vacuum. Although the 
acid contains only two acid hydroxyl-groups, it forms three classes of 
salts; the following are describedC 7 H 2 N 0 6 Pb(NH 4 ); (C 7 H 2 N0 6 ) 2 Pb 3 ; 
C 7 H 3 H0 5 Pb; C 7 H 2 N0 5 PbAg; (€ 7 H^0 6 ) 2 Pb 2 Ba-b3H 2 0; C 7 H 2 H 0 5 PbK 
-f- 3H 2 0 ; C 7 H 3 N 05 Ag 2 ; C 7 H 3 NO&Ca 4 2H 2 0 ; (G 7 H 2 N 0 6 ) 2 Ca 3 ; 

C 7 H 2 H 0 6 Ca(NH 4 ) 4 2H 2 0. 

When chelidammic acid is treated with the halogens, it yields bi- 
substitution-products. Bromochelidammic add, CjH 3 Br 2 N0 5 4 2H 2 0, 
forms large efiBorescent crystals; its silver salt is CyEB^lTO-jAg*. 
Chloro chelidammic acid , C 7 H 3 01 2 N0 5 4 H 2 0, forms long fibrous crystals; 
its silver and lead salts are 0 7 Gl 2 l>r 05 Ag 3 and (G 7 Cl 2 N 05 ) 2 Pb 3 . Xodo - 
chelidammic acid is obtained by dissolving chelidammic acid in an 
alkali, saturating with iodine,, and then acidifying; its formula is 


AHANO*. 

Chelidammic acid at 250° loses carbonic anhydride, and there remains 
a crystalline mass of chelamide (hydroxypyridine), C 5 H 6 NO, melting at 
95 —96°, and therefore different from the hydroxypyridines of Ost, 
of Fischer and Korner, and of Konig and Geigy, which melt'at 148°, 
123'5°, and 107°. When crystallised from water, it has the formula 
CbH 5 NO 4 H 2 0. Heated with zinc-dust, it yields pyridine. The 
double salts (CeBjHO^HaPtCle 4 H 2 0 ; CsH6H0,^0 3 H,AgN0 3 ; 
C 6 HaHO,HgCl 2 ; and the hydrochloride, C 6 H 5 N0,HC1, are described. 

Chelidonic acid is also acted on by aniline, producing a crystalline- 
body. Aniline chelidonate when heated evolves carbonic anhydride, 
and leaves a crystalline residue which after recrystallisation from water, 
has the composition C n H 9 NO 4 2H 2 0 ; this anilide, however, does not 
form either single or double salts. 

Following is a discussion of the constitution of these bodies; the 
following formulae ate advocated ;— 


Ohelidonio acid, COOH.CH : 0 : CH.C(COOH><^>. 


Chelihydronic acid, OOOILCH I C [ CH.O(OH)(COOH) 2 . 
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Chelidammic acid, COOH.CH 1 C *. CH.C(COOH)^ |j 

X O.OH 
H. B. 


Chelidonic Acid. By Haitinger and A. Lieben ( Monatsh . 
Chem., 5, 839—366).—Reference is made to all previous work on the 
subject. Lietzenmayer’s method for isolating the acid was used. 
The free acid suspended in alcohol and hydrochloric acid gas passed 
through, the solution evaporated and the residue dissolved in alcohol 
deposits moneihyl chelidonate, the diethyl salt remaining in solution. 
The diethyl salt , C 7 H 2 0 6 Et 2 , forms crystals melting at 62*7°., The 
moneihyl salt , C 7 H 3 06Et, is crystalline, melts at 223—224°, and its 
alcoholic solution has an acid reaction. Ckelidonie acid is dibasic, 
and not tribasic. 

It has been previously shown that when chelidonic acid is heated 
with alkalis or, much better, alkaline earths, it yields acetone and 
oxalic acid. This has been rigorously confirmed, and it is also 
shown that the reaction proceeds exactly according to the equation 
C 7 H 4 0 6 + 3H 3 0 a 2CAH. + C 3 HoO. 

When chelidonic acid is treated with potash solution, a transient 
yellow coloration is produced with each addition, until two molecular 
proportions of the potassium salt have been added, i.e., unt il the neutral 
salt of the bibasic chelidonic acid has been formed. Further addition of 
potash produces a permanent yellow coloration, but the solution does 
not remain alkaline until more than three molecular proportions 
of potassium hydroxide have been added. This yellow solution con¬ 
tains the potassium salt of a new acid,” xanthochelidonic anid. If this 
solution is acidified with acetic acid, it gives a yellow precipitate, 
C 7 H 2 Pb 2 0 7 + HA with lead acetate y. tetrabasic calcium and silver 
salts could not be prepared. By acidifying a solution of chelidonic 
acid in excess of caustic potash with nitric acid, a light yellow 
crystalline deposit of an acid potassium salt, C 7 H 6 K0 7 , was obtained. 
The free acid cannot be isolated from its salts, since by the addition 
of an acid it is at once partly converted into chelidonic acid, and still 
more so on standing. 

If chelidonic acid is treated with hydriodic acid, it yields pimelic 
acid (probably the normal acid). When it is heated with zinc , and 
acetic acid, and the zinc removed by sulphuretted hydrogen, an acid, 
hydrochelidonia acid, C 7 H 10 O 5 , is obtained. This is colourless, crys¬ 
talline, melts at 142°, and can he distilled unchanged. The zinc salt, 
C-rHsOfiZn 4 - 2 H a O, is but slightly soluble in cold water, and crys¬ 
tallises in small monoclinic tables, 

a: & :c = 1*0292:1:1*787; 0t=8O°7*5'; OP.; ooPoo . ©o$J2 . 
also — Poo . Poo. P2. 

The calcium, salt, C 7 H 8 0 3 Ca -f H 2 0, is indistinctly crystalline. The 
silver salt, is C 7 H 8 O fi Ag 2 ; the copper, lead, and mercurous salts are 
also mentioned. 

An alkaline solution of hydro chelidonic acid was treated with 
potassium permanganate,, and oxalic and succinic acids obtained, in 
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accordance "with the equation C 7 H 10 O 5 + 60 = C 2 O 4 H 2 + C 4 H 0 O 4 4- 
C0 2 +H s 0, 

Hydrochelidonic acid heated with a saturated solution of hydriodic 
acid at 200 — 210 ° is in greatest part reduced to pimclic acid , C 7 H 12 O 4 , 
which is obtained by simple evaporation; it melts at 102*9—103*9°, 
and forms monoclinic crystals, 

a: £ : c = 3*691:1: 2*058; /3 = 103°S3'; coPoo . OP . 00P . P. 

It is probably the normal acid. During the reduction, a small 
quantity of a hydrocarbon is also formed. 

An alkaline solution of sodium xanthochelidonate was reduced with 
sodium amalgam, and the new sodium salt precipitated from the 
concentrated solution by alcohol. The silver salt was found to have 
the formula Ag 2 C 7 H lt) 0 7 , hence hydroxanthochelidonic acid must have 
the composition C 7 H 13 O 7 ; it is a syrupy liquid. Heated with hydriodic 
acid, it also acts like hydrochelidonic acid and chelidonic acid. 

If chelidonic acid is heated at 240° it loses 2 mols. C0 2 , and gives as 
distillate a body melting at 32*5°, and boiling at 215°. With aqueous 
ammonia it gives hydroxypyridine (Monatsh. Chem ., 1883, ,339), 
and there is no doubt that it is identical with Ost’s pyrocomene 
(/. pr. Chem., 29, 63), thus showing a connection between chelidonic 
and meconic acids. 

Chelidonic acid is certainly dibasic; the pimelic acid referred to is 
probably ’the normal acid, and by boiling with an alkali chelidonic 
acid yields oxalic acid and acetone. These and other facts are explained 
by the constitutional formulae: — 

COOH.CH<^q_ 2 >CH(CH 2 ) 2 .COOH 

Hydrochelidonic acid. 

CO[CH: C(OH).COOH ] 2 OH.CH[CH 2 .CH(OH).COOH ] 2 

Xanthoehelidonie acid. ' Hydroxanthochelidonic acid. 

H. B. 

Nitrogenous Derivatives of Meconic Acid. By H. Ost (/. p\ 
Cht"m . [2], 29, 57—69).—In previous papers (Abstr., 1879, 708, and 
1883, 791), the author has described those nitrogenous compounds 
which are readily obtainable from meconic acid, as substituted 
products of a hypothetical pyridone :— 

Pyridone, C 5 H 5 NO. 

Pyromecazonic acid, C$HaNO(OH) 2 , 

Comenamic acid, C 5 H 3 ]S r O(OH)(COOH). 

The author now shows that pyridone is hydroxypyridine, that 
pyromecazonic acid is a trihydroxypyridine, and comenamic acid a 
dihydroxypyridinecarboxylic acid. 

j Wthyl diacetylcomenamaie , C 5 H 2 N(OXc) 2 .COOEt, was prepared by 
boiling ethyl comenamate with excess of acetic anhydride and then 
evaporating. The diacetyl-compound melts at 38°, whilst the 


COOH.C-O-C.COOH 

11 11 

HC.CO.CH 

Chelidonic acid. 
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monacetyl-derivative, which is formed wlien the above mixture is only 
warmed, melts at 152°. Both compounds are decomposed by water or 
alcohol in the cold, with liberation of acetic acid. 

The ethyl dibenzoyhomenamate, which is obtained by boiling ethyl 
comenamate with benzoic chloride, melts at 102°, and is more stable 
than the acetyl-compounds. 

Since the existence of these diacetyl- and dibenzoyl-compounds 
does not conclusively prove that comeuamic acid contains two 
hydroxyl and not one hydroxyl and one imido-group, the isolation of 
pyridone was next proceeded with and accomplished by means of the 
acid C/ 6 H 2 CI 2 O 2 , to which the author gives the name of dichlorocomanic 
acid, comanic acid, C5H3O2.COOH, being comenic acid in which the 
hydroxyl is replaced by hydrogen. 

Dichlorocomanic acid , CfiHCl^.COOH, is prepared by heating 
comenic acid with 4 mols. of phosphorus pentachloride and oxy¬ 
chloride, using a reflux condenser, until no more hydrochloric acid is 
evolved; on then distilling to 150° an oil remains behind which 
yields the acid when decomposed with warm water. When purified, 
by crystallisation from alcohol, the acid forms voluminous needles 
melting at 217°. A small quantity of monochlorocomanic acid is 
formed at the same time; this crystallises in needles, and melts at 
247°. 

Comanic acid, 0 6 H 3 O2.COOH, is obtained by boiling the dichlor- 
inated acid for several hours with rather more than the theoretical 
proportion of aqueous hydriodic acid (b. p. 127°); the iodine is then 
driven off in a current of steam, and on evaporating the solution the 
acid crystallises out in small nodules. The pure acid forms small 
oblique prisms melting at 250° with violent evolution of gas. It gives 
no coloration with ferric chloride. The barium, silver, and ethyl 
salts are described; the latter melts at 103°, and is not acted on by 
acetic anhydride or chloride. This shows that comanic acid is not 
a hydroxy acid, although barium hydroxide precipitates a basic salt, 
which, however, is derived from another acid into which comanic 
acid is readily converted by strong bases, and which gives a dark 
brown-red coloration with ferric chloride. On heating it with excess 
of barium hydroxide, the precipitate formed is rapidly converted into 
barium oxalate, acetone being formed also; in this respect, comanic 
resembles chelidonic acid (Abstr., 1883, 870). When comanic acid 
is heated, carbonic anhydride is evolved, and it is converted into 
pyrocomane, a neutral body soluble in water, melting at 

32°, and boiling at 210—215°. On gently heating comanic acid with 
strong ammonia, it is readily converted into j3-hydroxypicolinic 
acid, CsHal^OHJ.COOH, which has already been described.(Abstr., 
1883, 791). Since this acid can also be obtained from, pentachloro- 
picoline, there is no doubt that it is hydroxypyridinecarboxylic 
acid. In a similar manner, although less readily, ammonia aots on 
comenic acid, yielding comenamic acid^ C s H 2 ]tf(OH) 2 .COOH, and on 
hydroxy comenic acid, yielding hydroxy comenamic acid, 

C 5 HN(OH) 3 .COOH; , 

this proves that comenamic acid is a dihydroxy-, and hydroxy- 

VOL. XLVIII. e 
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comenamic acid a trihydroxy-pyridinecarboxylio acid; both these 
acids, moreover, belong to the a-pyridinecarboxylic series. 

Hydroxy pyridine , C 5 H 4 N.OH, is obtained from /?-hydroxypicolinic 
acid by heating it above its melting point, carbonic anhydride being 
evolved. It crystallises in small grains melting at 148°, is easily 
soluble in water and alcohol, has a neutral reaction, combines with 
acids, and forms a platinochloride crystallising in large rectangular 
prisms. This hydroxypyridine is identical with that obtained by 
Lieben and Haitinger (Abstr., 1888, 870). The following ia a list of 
the nitrogenous derivatives of meconic acid:— 

Hydroxypyridines . 

CsHJSTOH, hydroxypyridine. 

C 5 H 3 N(OH) 2 , dihydroxypyridine, pyrocomenamic acid. 

0 5 H 2 hT(0H) 3 , trihydroxypyridine, pyromecazonic acid, 

C 6 H 2 N0 2 .0H, hydroxypyridiaaequinone, pyromecazone. 

C 6 HN(OH) 4 , tetrahydroxypyridine (?), hydroxypyromecazonic acid. 

C 6 H 2 NMe(OH) 2 , dihydroxypicoline, mefchyldihydroxypyridono 
(Abstr., this vol., p. 840). 

Hydroxypyrldinecarboxylic Acids. 

C 5 ^(OH).COOH, /3-hydroxypicolinic acid (and the isomeric a- and 
7 -acids). 

C 5 H 2 lSr(OH) 2 .COQH, dihydroxypicolinie acid* comenamic acid. 

OsHN‘(OH) 3 .COOH, trihydroxypicolinic acid, hydroxycomenamic* 
acid. ^ - /■ 

C 6 HhT0 2 (0H).C00H, hydroxypicolinic acid qninone, azoneear- 
hoxylic acid. P. F. F. 

Betaine in Cotton Seed. By H. Kitthatjsot and F. Weger (J, 
pr. Ghem. r 30, 82—37).—The authors have succeeded in obtaining 
betaine from the cotton seed, by treatment of the mother-liquors from 
which melitose had been separated (/. pr. Ghem 29, 851). The 
authors have not as-yet determined in what form the betaine occurs 
in the cotton seed. P. P, B, 

Seleniocarbamide, By A. Yreneuil (Bull Soc. Ghem., 41, 599), 
—This compound may he prepared, by the action of hydrogen 
.selenide on cyanamide. The latter dissolved in ether absorbs the 
gas completely in the cold, and after a short time crystals are deposited 
and finally the liquid becomes solid. The reaction is facilitated by 
the presence of a small quantity of ammonia. The compound 
purified by two crystallisations from boiling water forms white ' 
crystals which assume a rose tint when exposed to light. Selenio- 
carhamide is very soluble in hot water, less so in cold, which dissolves 
10*7 per cent, at 19*.: Absolute alcohol dissolves 28 per cent, at 18 w , 
and ether 0*56 per cent, at the same temperature. When rapidly 
heated, the compound melts without any apparent decomposition, but 
if slowly heated it melts at about 200 ° with decomposition. 

W. R. D. 

The Thiophene Group. By R. I^ahnsen* (Ber., 17, 2197—2198). 
—The author has prepared larger quantities of dithienyl (Abstr., 
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1884, 1132), and lias submitted it to a more thorough examination 
than was previously possible. It crystallises from hot alcohol or 
glacial acetic acid in silky scales, melts at 83°, and boils at 266°. 
Its solution in concentrated sulphuric acid is reddish-brown in 
transmitted and deep-green by reflected light, and in pouring the 
solution into water dithienyl separates unchanged. Dithienyl - 
sulphonic acid , C 8 H 5 S 2 .SO 3 H, is obtained by heating dithienyl with 
20 times its weight of sulphuric acid. The barium salt 

(C 8 H 5 S 2 .S 03 ) 2 Ba, 

is obtained as a crystalline mass and' is hygroscopic; the potassium 
salt is deliquescent and yields dithienyl when distilled with ammonium 
chloride. Perbromodlthienyl , C s Br 6 S 2 , is prepared by heating a solu¬ 
tion of dithienyl in glacial acetic acid with an excess of bromine. 
It is very sparingly soluble in hot alcohol and in cold benzene, 
readily in boiling benzene, from which it crystallises in small needles 
melting at 255° (uncorr.). A. K. M. 

jS-TMophenie Acid. By B. 1 ST ahnsen (Bfer., 17, 2192—2196).— 
A thiophenic acid was prepared by Meyer- and Kreis from thio- 
phenesulphonic acid by Merz’s method (Abstr., 1884, 46). In the 
hopes of obtaining larger quantities of this acid, the author submitted 
a mixture of iodothiophene and ethyl chi or 0 carbonate to. the action of 
sodium amalgam. The reaction takes place much more readily than 
in the case of Wui'tz’s synthesis of benzaoic acid. The product is 
steam-distilled, the distillate extracted with ether, and the oil 
obtained is boiled for five hours with concentrated aqueous potash; the 
solution is diluted, separated from the unattacked iodothiophene, 
supersaturated with sulphuric acid, and extracted with ether. The 
thiophenic acid, C4H3S.COOH, obtained is, however, isomeric with 
that obtained by Meyer and Kreis, and melts constantly at 129°. The 
acid prepared from the snlphonate is assumed to be an a-derivative, in 
which case the new acid would be /3-thiophenic acid, thus: 

OH-=====CH v CH=====^ CH. 

|i , \g I \g 

CH : CCCOOH )- 7 ‘ C(COOH) : oh/ ’ 

a-Thiopkenio acid. / 8 -Thiopheuio acid. 

(3-Thiophenic acid closely resembles benzoic acid. It crystallises in 
colourless needles, can be sublimed, and distils at 260°; it yields a 
blue solution when heated with sulphuric acid and isatin. It gives 
white precipitates with silver nitrate, lead acetate, and mercurous 
nitrate, and a very bulky yellow precipitate with ferric chloride; 
whilst copper, cadmium, zinc, ferrous, cobalt, nickel, mercuric, 
barium, calcium, and magnesium salts produce no- precipitate. The 
silver salt , C 4 H 3 S.COOAg, forms lustrous transparent scales or 
needles somewhat soluble in bot, sparingly in cold water; the calcium 
salt r (C 4 H 3 S.C 00 ) 2 Ca, 3 H 20 , is readily soluble in water, and separates 
in clusters of lanceolate crystals; the barium salt, 

(CiH^.COO^a^BA 

c 2 



52 ABSTRACTS OF CHEMICAL PAPERS. 

forms small lustrous crystals readily soluble in water. The chloride , 
CiH^S.OOCl, is a colouidess liquid boiling at 190° (uncorr.), and has 
the same penetrating odour as benzoic chloride; the ethyl salt , 

CAS.COOEt, 

is a colourless, strongly refracting liquid, boils at 218° (cort\), and 
has an odour closely resembling that of ethyl benzoate, /3-Thioplien- 
amide, C 4 H 3 S.CO!NH 2 , forms dense prisms melting at 180° (uncorr.). 
When /9-thiophenic acid is nitrated and the product crystallised from 
water, dense yellow prisms, 0 4 H 2 S (N0 2 ) .COOH, first crystallise out, 
and afterwards long needles. A. K. M. 

Action of Chlorine on Boiling Benzene. By R. Sohupphaus 
(Ber., 17, 2256—2260).—Meunier (Abstr., 1884, 733) has described 
a compound obtained in the preparation of benzene hexachloride, and 
has ascribed the formula ajOeHeCls to it. The author also discovered 
this substance independently about two years ago. Meunier noticed 
the presence of this substance after sublimation of his crude product, 
and it has been thought it might have been formed at the high tem¬ 
perature of sublimation. The author obtained it, however, amongst 
the first crude crystals deposited after the action of the chlorine on 
the benzene. From the results of his analysis, and the general cha¬ 
racter of the compound, the author believes the formula of this com¬ 
pound to be Ci 2 H 10 CIi 2 , and not aC 6 H 6 Cl 6 , and that it is thus diphenyl 
dodecachloride . 

The crystals are brittle and become highly electrified when powdered 
in a mortar. Contrary to the statements of Meunier, the crystals are 
strongly double refracting. They belong to the regular system. 

L. T. T. 

Isomeride of Benzene Hexachloride. By J. Meunier (Bull 
Soc. Chim ., 41, 530—532).—The vapour-density of this compound,, 
the preparation and properties of which have previously been 
described (Abstr., 1884, 733), has been determined, and found to be 
9*365 and 9*207 at 260° (theor. 10-03). The vapour-density of 
ordinary benzene hexachloride at 220° was found to be 10*139. This 
difference is probably due to partial decomposition of the isomeride at 
the temperature of the determination. The formula of this isomeride 
is therefore C 6 H & C1 6 , and its melting point is about 310°, that of ordi¬ 
nary benzene hexachloride being 157°. A, B. 

Orthonitrobenzyl Chloride. By E. Bolting (Bull Soc. Ohm., 
41, 502—504).—Since the oil obtained as a bye-product in the pre¬ 
paration of paranitrobenzyl chloride (Abstr., 1884, 1005) consists 
chiefly of orthonitrobenzyl chloride, it may, perhaps, serve as a means 
of preparing orthonitrobenzaldehyde, the starting point in Baeyer’s 
synthetical preparation of indigo, but the author has not yet succeeded 
in preparing the aldehyde from the oil. A. B. 

^Decomposition Benzonitrile by Fuming Sulphuric Acid. 

By F. (xumpert (J. pr. Chem., 30, 87—90),—In preparing cyaphenine 
according to Pinner and Klein’s method (Absfcr., 1878, 5:64), the 
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author did not obtain this compound, but dibenzamide , NHBz 2 , identi¬ 
cal with that prepared by Barth and Senhofer (Ber., 9, 975), and by 
Fischer and Troschke (Abstr., 1881, 51). Dibenzamide melts at 148°. 
When heated with alkalis, it is converted into benzoic acid and ammo¬ 
nia; heated with alcoholic ammonia in sealed tubes, it is converted 
into benzamide. The compound described by Pinner and Klein as 
dibenzimide oxide is formed along with the above compound; when 
treated with dilute hydrochloric acid it is converted into_ dibenzamide, 
and the author regards it as benzimidobenzamide, NTHBz.CPh! NH. 

P. P. B. 

Acetonequinol. By S. Habermann ( Monatsh . Chem., 5, 829—381). 
—Quinol dissolves easily in acetone and, on cooling, very fine crystals 
of acetonequinol , C3H 6 0,C 6 H 6 0 2 , separate out. When exposed to the 
air, they soon become opaque, and then consist only of quinol. In com¬ 
position and easy decomposition, it resembles quinhydrone, and its 
existence is an argument in favour of the formula for quinone, 
recently advocated by Kekule ( Annalen , 2 23,170), showing two car¬ 
bonyl-groups. H. B. 

New Synthesis of Saligenin. By W. H. G-reene ( Ghem. Neivs, 
50, 76).—A mixture of methylene chloride (30 grams), phenol 
(30 grams), sodium hydroxide (40 grams), and water (50 grams), is 
heated in a sealed tube at 100° for six hours; the contents of the 
tube are then neutralised with hydrochloric acid, extracted with 
ether, and the ether distilled off. Tho residue is repeatedly treated 
with boiling water, the aqueous solution is concentrated, the drops of 
phenol which separate are removed, and the strong solution then left 
to crystallise over sulphuric acid ; the product, when recrystallised 
from boiling water, is pure saligenin . D. A. L. 

Compounds of Glucoses and Sucroses with Phenylhydrazine. 

By E. Fischer ( Ber 17, 579—584).—When an aqueous solution of 
phenylhydrazine hydrochloride, to which sodium acetate has been 
added, is heated on the water-bath with the aqueous solution of a 
sugar, combination takes place and an insoluble compound is formed. 
In many cases, the production of these compounds may be used as a 
means of detecting the presence of a sugar and of identifying the 
same. They may, as a rule, be easily purified by crystallisation 
from alcohol. Of the sugars experimented with, inosite and trehalose 
are the only two which have not the property of uniting with phenyl- 
hydrazine. 

JPhenylglucosazone , CisPW^O*, is the name given by the author to 
the compound formed when dextrose or levulose is treated with phenyl¬ 
hydrazine in the manner described. This compound is insoluble in 
water, but soluble in boiling alcohol, from which it is precipitated by 
water in slender yellow needles melting at 204—205°* It is not acted 
on by aqueous solutions of caustic alkalis, but is decomposed by strong 
hydrochloric or sulphuric acids, with the production of dark red solu¬ 
tions. This compound is formed even ■when dilute solutions of dex¬ 
trose are employed, and it would appear that its production may be 
used as a means of detecting grape-sugar in urine. 
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Phenylgaladosazone, CisBW^O*, is the product of the combination 
of phenylhydrazine and galactose ; in properties, it resembles phenyl- 
glncosazone, differing from it in melting at a lower temperature, 
namely, 18.2°. 

Sorbin also unites with phenylhydrazine, forming a compound 
which is easily soluble in hot alcohol, and may be precipitated from the 
solution by water, in the form of fine yellow needles melting at 164°* 
When cane-sugar is warmed with the solution of phenylhydi'azine 
hydrochloride, it is first inverted, and subsequently phenylglucosazone 
is produced. Milk-sugar and maltose both unite with phenylhydrazine, 
forming phenylaC'tdsazone and phenylmaltosazone respectively. These 
compounds have the same composition, viz., G 24 H 32 N 4 O 9 , are soluble in 
hot water, and crystallise in yellow needles; the former melts at 200 °, 
the latter at 190-191°. P. P, B. 

Action of Potassium Cyanate on Metamtramidobenzoic 
Acid. By P. Gkiess (Per., 17, 2184—2187).—Five isomeric uramido- 
nitrobenzoic acids have been described, in three of which the groups 
K0 2 and J5TH.CO.NH a occupy the ortho-position to one another, anti 
in the remaining two, the para-position. With the object of obtain¬ 
ing an acid containing these groups in the meta-position, the author 
has submitted metamtramidobenzoic acid (Abstr., 1884, $14) to the 
action of potassium cyanate. The nitramidobenzoic acid is gradually 
added to a cold aqueous solution of crude potassium cyanate, the 
mixture heated for some hours at 50—60°, and then treated with an 
excess of acetic acid. The product is allowed to stand for several 
hours, a large excess of hydrochloric acid is added, and the precipitate 
separated and washed. The product consists of two acids: uramido - 
nitrobemoio acid, NE 2 .C0.1SrH.C6H3(N0 2 ).C00H [1: 3 : 5], and du 
uramidonitrobenzoic acid , (^H 2 .C 0 ) 2 KC 6 H 3 (]S[ 03 ).G 00 H [1:3: 5], 
which may be separated either by treatment with boiling water 
or by means of the barium salts. Uramidonitrobenzoic acid, 
0 gH 7 N 3 0 e ,H 2 0 , is moderately soluble in boiling water, from which it 
crystallises in bright yellow needles; is much more readily soluble in 
hot alcohol, but very sparingly in ether; it has a strong bitter taste. 
When heated, it detonates, producing a yellow smoke and leaving a 
large carbonaceous residue. The barium salt , 

[NH 2 .C0,mC 6 H 3 (FO 3 ).C00] 2 Ba,5H 2 0, 

forms yellow nodules, readily soluble in hot, moderately in cold water. 
On dissolving uramidonitrobenzoic acid in nitric acid (sp, gr. 1*5), it 
is converted into uramidodinitrobenzoic acid, 

tTH 2 . 0 O .N(N0 2 ), 0 6 H 8 (R 0 2 ). CO OH. 

Biuramidonitrobenzoic acid crystallises from alcohol with 2 mols. H 2 0. 
Jt forms almost white microscopic needles or scales generally united 
in tufts, is very sparingly soluble even in boiling water, and 
^a^iugly "also in hot alcohol and in ether. It has a strong bitter 
tastft tod also resembles the last acid in its behaviour when heated. 
By the action of tin and hydrochloric acid, it is converted into a new 
amidd^acld, crystallising from boiling water in slender white needles. 
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The. barium salt , [(FH ? .CO) 2 N.C 6 H 3 (N0 2 ).COO] 3 Ba,7|n 3 0, is very 
sparingly soluble even in boiling water, and crystallises from it in 
small yellow nodules when the solution is rapidly cooled, and in needles 
by slow crystallisation; it is insoluble* in alcohol A. K. M. 

Action of Hydrochloric Acid and of Chlorine on Aceto- 
benzoic Anhydride. By W. H, Geeene ( Ohem. News, 50, 61—62). 
—It has been stated (Loir, Abstr., 1880, 31) that acetobenzoic 
anhydride prepared from benzoic chloride and sodium acetate, differs 
from the anhydride prepared from acetic chloride and sodium benzoate 
in its reactions with hydrochloric acid and with chlorine. The author 
shows that this is not the case, but that acetobenzoic anhydride, which... 
ever way prepared, behaves always in the same manner with hydro¬ 
chloric acid and chlorine. When dry hydrochloric acid is passed into 
the anhydride at ordinary temperatures, acetic chloride and benzoic 
acid are the principal products, whilst at higher temperatures, 130° to 
150°, acetic and benzoic chlorides, and acetic and benzoic acids, are 
produced in about equivalent proportions. With chlorine at about 150°, 
the products are acetic and benzoic chlorides, chloracetic and (1:2) 
chlorobenzoic acids, whilst at lower temperatures the reaction yields 
chiefly acetic chloride and chlorobenzoic acid, D. A. L. 

Action of Phenol and Sulphuric Acid on Hippuric Acid. 

By J. Zehenter ( MLonatsh . Chem>., 5, 332 —338).— Experiments 
were made to obtain condensation-products of phenol with glycoooll 
and alanine, but with negative results. But by heating hippuric acid 
with phenol and sulphuric acid at 140°, the nascent glycocoll does unite 
completely with the phenol. The product of the reaction is dissolved 
in water, the benzoic acid removed by ether, and then neutralised 
while hot with lead carbonate. The solution of the lead salt is decom¬ 
posed with sulphuretted hydrogen, and the filtrate evaporated finally 
In a vacuum and allowed to crystallise. The substance, CflHgOjNS 4 
H 2 0, melts at 183—185°, and is an acid forming salts. It is probably 
sulphophenylglycocolli its formation being expressed by the equation 
NH 2 .CH 3 .COOH 4 C 6 H*.0H 4 H 2 S0 4 = C*H 9 G 6 NS 4 2H*0. The 
silver salt, OaHjANSAg + 3H 2 0, the barium salt, (CgHsOsNS^Ba 4 
H*0, and also the copper and potassium salts are described* 

When the free acid, is heated to 200°, it gives a distillate of phenol 
Treated with aqua regia, a yellow crystalline substance is formed. 
No satisfactory clue to the constitution of the acid is obtained by 
fusing it with alkalis, Phenol and hippuric acid do nofc act on each, 
other if heated with water under pressure* H. B. 

Nitrocumenylacrylic Acids and their Derivatives* By O. 
Widmann (Ber. } 17, 2282—2284).—As Einhoro and Hess have just 
published a communication containing some work on this subject, t^ie 
author now gives a preliminary note of the results of a research which 
he has been carrying on of late. He has at present prepared and 
examined the following compounds:— 
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A. From orthonitrocumenylacrylic acid— 

Ethyl orthonitrocumenylacryiate. 

Orthonitrocumenylacrylic acid dibromide.. 

Orthamidocumenylacrylic acid. 

Acetamidocumenylacrylic acid .. 

Oumostyril (isopropylcarhostyril). 

Hydrocumostyril. 

Orthoxycumenylacrylic acid . 

B. From cumenylnitroacrylic acid— 

Cumenylamidoaerylic acid... 

C. From metanitrocumenylacrylic acid— 

Metanitrocumenylacrylic acid. 

Ethyl metanitrocumenyl acrylate*. 

Metanitrocumenylacrylic acid dibromide .. 

Metamidocumenylacrylic acid .. 

Acetamidocumenylacrylic acid ... 

Metamidocumenylpropionic acid . 

Acetami&ocumenylpropionie acid .. 


m.p. 

» 


Liquid. 

171° 

165 

220 

167—168 

135 

176 


154—155 


JJ 


s» 


141 
58—59 
184 
165 
240 

103—105 
168 

L. T. T. 


Compounds of Phenols with Ethyl Aeetoacetate. III. By 
H. y. Pechmaot and J. B. Cohen (Ber. 17, 2187—2191). In continu¬ 
ation of their experiments on the substituted coumarins (ATbstr., 1884, 
66 , 1331) the authors give further evidence of the general application 
of the reaction for their formation. A comparison of the coumarins 
obtained from ethyl aeetoacetate with the ordinary coumarins shows a 
striking analogy in the properties and especially in the colour reactions 
of those members of both series which are derived from the same 
phenol. 

The coumarin obtained from.paracresol and ethyl aeetoacetate (ho. 
tit.) may (in accordance with Baeyer’s notation, Abstr., 1884, 998) be 
named y8-5-dimethyleoumarin; it melts at 148°. 

p-Methyldaphnetin, C.HsfOHW 0 ^ 0H '> 00 [1 : 2 : 3 : 4], ob- 

tained from pyrogallol and ethyl aeetoacetate (Joe. cit.), closely, 
resembles daphnetin; after boiling with bisulphite, both compounds 
yield an intense blue coloration with feme chloride and a reddish- 
yellow reaction with ammonia and potassium ferricyanide. The action 
of sulphuric acid on orcinol and ethyl aeetoacetate has been examined 
by Wittenberg (J. pr. Ohem. [ 2 ], 26, 69), but his results disagree 
with the authors’. The product is termed ^- 6 -dimethylumbelliferone, 

C 6 H a MerOHX 0 ^ CH >CO [CMe : 0 : OH : Me = 1: 2 :4:6]. 

It melts at 248—250°, crystallises in needles, dissolves readily in alcohol 
and glacial acetic acid, sparingly in benzene and chloroform, and is 
almost insoluble in water. It yields yellow solutions,with concen¬ 
trated^ sulphuric acid and with dilute alkalis. The solution obtained 
by boiling it with bisulphite yields (like homo-umhelliferone) a red 
coloration. The acetykderivative, C 13 H 12 O 4 , crystallises in white needles, 
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melting at 195°, dissolves readily in alcohol, glacial acetic acid, 
benzene, and chloroform, sparingly in ether, and is insoluble in 
water* &-§~Bihydroxy-p-methylcourmrin, 

C»5 i (OH) i <^ e c ; 0H >CO [CMe: 0 : OH : OH = 1 : 2 : 4 : 6 ], 

from phloroglucol and ethyl aeetoaeetate is isomeric with / 3 -methyl- 
daphnetin. It crystallises in colourless needles, melts at 282—284°, 
dissolves readily in alcohol and glacial acetic acid, sparingly in water, ’ 
benzene, and chloroform, is almost insoluble in ether, and is readily 
dissolved by dilute alkalis. Its aqueous solution gives no reaction 
with ferric chloride, and yields a yellow precipitate with lead acetate. 

It yields no colour reaction with bisulphite. The acetyl-derivative, 
OuH l 2 0 6 , crystallises from alcohol in white glistening needles, melts at 
138—140°, is insoluble in water, sparingly soluble in ether, readily in 
alcohol, glacial acetic acid, and chloroform. ft-Methylcoumarin of 

naphthalene^ CioH 6 < ^^ e Q ^^ >CQ, from /3-naphthol and ethyl aceto- 

acetate, forms white glistening needles, melting at 161—162°; it dis¬ 
solves in alcohol, benzene, and chloroform, but is nearly insoluble in 
water and ether. Sulphuric acid dissolves it with green fluorescence. 

A. K. M. 

Reduction of Phthalie Anhydride by Zinc and Glacial 
Acetic Acid, By J. Wislicenus (Ber., 17, 2178—2183).—When 
phthalic anhydride (200 grams) is dissolved in glacial acetic acid 
(1 kilo.), heated on a water-bath, and zinc-dust (about 300 grams) 
added in small quantities at a time, the latter at first dissolves, rapidly, * 
with considerable evolution of heat but without generating hydrogen ; 
when the reaction becomes sluggish, heat is applied, and hydrogen is 
then seen to escape. The hot filtered solution deposits needles of 
diphihalyl , CieHgO*, on cooling; this melts above 320° and can be sub¬ 
limed in a current of carbonic anhydride. On diluting the mother- 
liquor with water, a flocculent precipitate is obtained, containing 
kydrodiphthalyl , CieHioO^ and hydrodiphthallactonic acid , C 10 H 12 O 4 , 
separable by means of sodium carbonate solution, Hydrodiphthallyl, 

CO <^ H >CH.CII<^ H >CO, crystallises from boiling alcohol in 

slender colourless needles, melting between 228° and 229°; it dissolves 
extremely readily in boiling glacial acetic acid. Hydrodiphthal- 

lactonic acid, CO<^q^>CH.OH 2 .C 8 H 4 .OOOH, dissolves very readily 

in hot, sparingly in cold alcohol, and crystallises in short thick four¬ 
sided, vitreous prisms, melting at 198*5°; the potassium salt'is readily 
soluble, the silver salt, CijInOiAg, forms a white very stable pre¬ 
cipitate. On boiling the acid with excess of potash, two molecules of 
the latter become neutralised, and on then acidifying with hydro- : 
chloric acid, hydrohjdroxydiphihalylic acid, ^ 

OOOH.OeH (t .CH 2 .OH(OH).C 8 H4.000H, | 

is obtained, crystallising in colourless prismsthis melts at 170° with? 
separation of water, then solidifies and melts again at 198*5°. When hy^ 
drodiphthallactonic acid is boiled with hydriodic acid and phosphorus,| 
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the acid, CiaHuO*, obtained by Graebe from diphthalyl, is formed, and 
is named by the author dibenzyldiorthocarhoxylic acid , 

COOH.C 6 H4.CH 2 .OH 2 .C 6 H4.COOH. 

The diluted mother-liquor from the diphthalyl and diphthallactonic 
acid contains phthalide which can be separated by extraction with 
ether; it crystallises from warm ether and alcohol in denso strongly 
refracting prisms, and from boiling water in needles; it melts at 78°, 
and is volatile without decomposition, its boiling point being 281*5° at 
a pressure of 750 mm. (286*5° corr.). The residual solution freed 
from phthalide still contains zinc salts of acetic, phthalic, and hydro- 
diphthallactonic acids. 

The formation of diphthalyl from phthalic anhydride and zinc takes 
place thus: 4C 8 0 4 0 3 + 2Zn = 20 B H 4 0 4 Zn + C 16 H,A, this being 
proved by heating fused phthalic anhydride at 130—140° with zinc- 
dust (free from oxide), when a mixture of zinc phthalate and 
diphthalyl is obtained. A. K, M. 

Isatin. (Preliminary Note.) By H. Kolbe (/. p\ Chew 30, 
84—87).—Isatin is converted by chromic acid, * dissolved in glacial 
acetic acid, into an acid which the author styles isatoic acid, and which 

he regards as nitrogen-benzoylearboxylic acid, C 6 | JJ 4 } CO.COOH. 

It is sparingly soluble in cold water and alcohol, but easily in hot 
water, from which it crystallises in yellow rhombic tables. This 
same acid is obtained by oxidising indigo with chromic acid. 
When isatoic acid is heated above its melting point, or when its 
aqueons solution is boiled, it is decomposed, water and carbonic anhy¬ 
dride being formed. When boiled with baryta-water, a new acid is 
produced, which is easily soluble in water, and seems to be formed 
when isatoic acid is heated with sulphuric acid. In attempting to 
prepare the ethyl salt of this acid, a liquid was obtained, probably 
OeHiN'.COOEt, and an acid, which is probably 

0 {?} c {<|h} cooh - p. p. b. 

Formation of Dibenzyl from Ethylene Dichloride and 
Benzene in Presence of Aluminium Chloride. By W. H, Gmenb) 
(■ Ohern. Neios , 50, 61).—By applying Priedel and Crafts’ reaction to a 
fixture of benzene and ethylene dichloride, the author has obtained 
dibenzyl (boiling point, according to present determination, 279° at 
767 mm.), in nearly theoretical quantities, along with oily condensa¬ 
tion-products, which can neither be completely distilled, even at 200° 
in a vacuum, nor fractioned, nor solidified in a freezing mixture. 

D. A. L. 

Trichlorocamphor. By P. Cazenetjve (Qompt rend., 99, 609— 
611).—Monoohlorocamphor (melting at 83—84°) is heated on a water- 
bath and saturated with chlorine gas. The product is washed 
repeatedly with water in order to remove hydrochloric acid, then dis¬ 
solved in alcohol, and the solution placed in a mixture of, ice and 
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salt, when it separates into two layers, the lower of which is a mole¬ 
cular combination of the trichlorocamphor with alcohol, solidifying 
below 0°. This compound is decomposed by water, the product com¬ 
pressed in order to expel a liquid substance, which is in all proba¬ 
bility a more highly chlorinated derivative, and then purified by 
repeated solution in alcohol and precipitation by water. The trichloro¬ 
camphor thus obtained has the composition CioH 13 C1 3 0, and forms 
white microscopic crystals, which have very little odour, aud resemble 
terebentheue derivatives. It is insoluble in water, but dissolves 
easily in cold alcohol, ether r chloroform, carbon bisulphide, and the 
other solvents for camphor. It melts and solidifies at -H 54°, liquefies 
in the vapours of ether and chloroform, like the mono- and di-deriva? 
fives, and in alcoholic solution has a dextrorotatory power [»] = -f 64°. 
When boiled, it decomposes with evolution of hydrochloric acid and 
formation of a carbonaceous residue. 

From its appearance, solubilities, and crystalline form, this deriva¬ 
tive seems to belong to the /3-series of chlorocamphors. 

C. H. B. 

Camphoronic Acid. By J. Kaohler and F. V. Spitzer ( Monatsh . 
Ghent., 5, 415—416).—The formula CqHi 2 0 5 ,H 2 0 has been previously 
given to this acid (Amalen, 159, 286), which Kissling ( Insjiug ■ Biss., 
Wiirtzburg, 1878) believes to be an anhydride, the true acid being 
CqHuOo. The authors are studying the action of aqua regia and 
potassium permanganate on the acid. H. B. 

Kinoin in Malabar Kino. By 0, Ette ( Ber 17, 2241 — 2244), — 
Kremler (Vienna p harmaceutiscke Post, 16, 117) and A. Bergholz 
( Inaug. Dissert,, Dorpat, 1884) deny the presence of kinoin in Malabar 
kino, and state that they have found protocateehuic acid therein. 
The author proves the methods employed by these investigators to be 
very faulty, and fully sustains the correctness of his own earlier 
investigations on this subject (Abstr., 1879, 159). L. T. T. 

Substances contained in Saffron. By B. Kayser (Ber., 17, 
2228—2284).—Bouillon, Vogel, Quadrat, Rochleder and Mayer, and 
Weiss have at various times worked at this subject, but the informa¬ 
tion at present available is unsatisfactory. The author has therefore 
carefully investigated a sample of saffron from Crocus electus , Gatin* 

Essential Oil of Saffron* —ThiB was obtained from saffron by steam- 
distillation in a current of carbonic anhydride. It is an almost 
colourless mobile liquid, with an intense odour of saffron. When 
exposed to the air, it becomes oxidised and turns brown and syrupy. 
Analysis showed its composition to be so that it belongs to the 

class of terpenes. 

Qrocin: —Saffron was first freed from fatty matters, &c., by ether 
and then extracted with water at the ordinary temperature, The 
aqueous solution was shaken up with bone-charcoal, which absorbed 
nearly all the colouring matter* The charcoal was filtered of, and the 
crocin extracted from it by washing with pure water. This solution 
was evaporated to dryness, and the residue treated with 90 per cent. , 
alcohol^ On Evaporating the alooholic solution, a yellowish-brown| 
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brittle mass is left, which yields a yellow powder. Crocin is easily 
soluble in water and dilute alcohol, less so in absolute alcohol, anil 
almost insoluble in ether. Strong sulphuric acid dissolves it to a 
deep blue solution, which turns first violet, then cherry-red, and 
lastly brown. Nitric acid (sp. gr. 1*4) gives a similarly coloured eola¬ 
tion, but the colour immediately changes to brown. Hydrochloric 
acid yields a yellow solution. Lead acetate, and lime- and baryta- 
water give no precipitate, but, on heating, they decompose crocin into 
crocetin and a sugar. Alkalis cause the same decomposition in the 
cold. Crocin is thus a glucoside, and analysis shows its composition 
to be C^dcLoOsa. 

Crocetin is best obtained, by the action of hydrochloric acid on 
crocin. It is precipitated in the form of yellow flocks, which when 
dried yield a red powder. It is almost insoluble in pure water, but 
is rendered soluble by the addition of a small quantity of an alkali. 
Acids reprecipitate it from such solutions in orange flocks. It is 
easily soluble in alcohol. An alcoholic solution gives bright red preci¬ 
pitates with lead acetate, and with lime- or baryta-water; the com¬ 
pounds so formed, however, are not definite, but vary in composition. 
Sulphuric and hydrochloric acids behave with it as with crocin. Its 
composition is C 3 JBU 6 O 9 . The decomposition appears to take place 
according to the equation 2 C 44 H 70 O 28 4- 7H 2 0 = CzJImOq + 9C 6 Hi 2 CV 

Crocose .—The sugar mentioned above yields rhombic crystals. Its 
solution has a sweet taste and strong dextrorotatory action. Its 
reducing power for Fehling’s solution is only half that of dextrose. 
The quantities of crocetin and crocose obtained by the decomposite 
agree very closely with those required by the above equation. 

Picrocropin. — Saffron-bitter .—This substance crystallises out in the 
ether-extracting apparatus if the extraction he continued for a long 
time. It forms colourless prismatic needles, very sparingly soluble 
in ether. It dissolves easily in water and alcohol, less so in chloro¬ 
form. It has a characteristic bitter taste, which is very persistent. 
It melts at 75° to a colourless liquid. Its formula is CwHmOu- Lead 
acetate, lime-water, and baryta-water give no precipitate in the cold, 
bat decomposition takes place on warming, crocose and the terpen 0 
described above being formed. Picrocrocin is thus a glucoside like 
crocin, and the decomposition may be expressed by the equation— 

OJSnOvt + H s O = 3C a H ia O fl + 2C 10 H ia . L. T. T. 

Carboxylic Acids from Synthetically Prepared Pyridine 
Bases, By JEL Michael (Annalen, 225, 121—146).—Hantzsch has 
recently described the synthesis of a pyridine-derivative, ethyl hydro- 
collidinecar boxy late, by the action of ethyl acetoacetate on aldehyde- 
ammonia, the formation from it of collidinedicarboxylic acid, and 
further, the limited oxidation of this latter substance by which it is 
converted into lutidinetricarboxylic acid, picolinetetracarboxylic acid, 
and pyridinepentacarboxylic acid (Abstr., 1883, 82). The present 
paper4eals with the formation of a collidinemonocarboxylic acid and 
its oxidation into a series of acids each containing a COOH-groupless 
than those above mentioned. 
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Gollidinemonocarboxylic acid is formed by beating collidinedicarbo- 
xylic acid, but in sueb small quantity that a more satisfactory method 
for its preparation bad to be found. 

Hydrogen ethyl collidinedicarboxylate, C 5 NMe 3 (COOEt).COOH, is 
prepared by beating tbe dietbvl salt with the quantity of alcoholic 
potash necessary to saponify only one COOEt-group ; any undeeom- 
posed diethyl salt was then removed by shaking with ether, the solu¬ 
tion of the potassium ethyl salt evaporated to dryness with the equiva¬ 
lent amount of hydrochloric acid, and the hydrogen ethyl salt sepa¬ 
rated from potassium chloride by solution in absolute alcohol. It 
crystallises (+2H 2 0) from water in rosettes of long prisms or in thick 
well-formed prisms, apparently of the monoclinic system; from alcohol 
in stellate groups of needles. It melts, when anhydrous, at 157°, is 
readily soluble in alcohol and water, sparingly soluble in ether. The 
following salts were prepared from it. The acid silver salt, 

AgEtCioHeNCh + HEtC 10 H*NO 4 + H 2 0, 

forms small monoclinic prisms, and is not blackened by exposure to 
light. The zinc salt, (EtCioHgNCh^Zn. 4 - 5H 3 0, crystallises in rosettes 
of colourless prisms, sparingly soluble in cold, readily in hot water. 
The cadmium salt , (EtC 10 H 9 ]SrO 4 ) 2 Cd -f 4H 2 0, crystallises in striated 
prisms, and is readily soluble in hot water. The copper salt, 
(EtCioHoNO^Cu, forms an indigo-blue powder consisting of micro¬ 
scopic plates. It is anhydrous aud insoluble in water. The calcium 
salt, (EtCjoHoNO^aCa + 3H 2 0, forms crusts of fine needles, and is 
readily soluble in water and alcohol. The barium salt , 

(EtOi 0 H 9 NOi) 2 13a -4- 3H a O, 

is sparingly soluble in water, insoluble in alcohol. It can also be 
obtained with only 1 mol. H 2 0. The potassium salt crystallises with 
1 mol. H a O in fibrous masses. The nichel salt crystallises in pale green 
prisms, the mercurous salt in thick tables. The hydrogen ethyl salt, 
like the free acid, combines with acids: the hydrochloride, 

C 6 K]V[e 3 (COOEt).GOOH,HCl, 

prepared by the action of hydrochloric acid on an ethereal solution of 
the salt, crystallises in thick transparent cube-like forms, melts at 
178° with decomposition, is very readily soluble in water, readily 
soluble in alcohol. The platinochloride, 

[C & NMe a (COOEt).COOH] a} H a PtCl 6 , 

crystallises in red rhombic (?) tables, or with 2 mols, H a Q in large, 
broad prisms, is sparingly soluble in cold alcohol, readily soluble in 
water; it melts with decomposition at 219°. 

JSthyl collidinemonocarboxylate, C 6 NHMe 3 .COOEt, was obtained in 
very small quantity by Hantzsch (loc. tit.) by heating ethyl hydro- , 
collidinemonocarboxylate with hydrochloric acid ; it is readily obtained^ 
by heating hydrogen ethyl coilidinedicarboxylate, when it passes ove$|| 
between 250° and 260°, and can be purified by continued fraction^ 
tion« The yield is 56-7-58 per cent, of the theoretical. It is a coloajjl 
less oil, distils at 256°, has a sp. gr. = 1*0315 at 15°, and is readi^j 
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soluble in ether, alcohol, benzene, chloroform, and dilute acids. Crys¬ 
talline compounds with acids could not be obtained. The platinoeMo- 
ride , (C 6 'NHMe z .COOEt) 2 > H 2 PtCl 6 , crystallises in thick reddish-yellow 
prisms, and melts at 193°; it is sparingly soluble in alcohol, readily 
soluble in water. Ethyl collidmecarboxylate methiodide , 

C 5 NHMe 3 .COOEt,MeI, 

formed by the union of its components at ordinary temperatures, 
crystallises in silky needles, melts at 128°, is readily soluble in alcohol 
and water, insoluble in ether. 

Collidinemonocarhoxylic add , C 6 NHMe 3 .COOH + 2H 2 0, is prepared 
from the ethyl salt by saponification with alcoholic potash, and evapo¬ 
ration to dryness of the potassium salt formed with the equivalent 
amount of hydrochloric acid. It crystallises in short tetoagonal (?) 
prisms or in cube-like forms, and melts at 110 °, or, when anhydrous, 
at 155°. It is extraordinarily soluble in water and alcohol. It has 
either a very faint acid reaction or none at all, and unites with acids 
and bases. The potassium salt , CJ^HMe 3 .COOK, is obtained aB a 
yellowish powder, but can be crystallised from alcohol, when it forms 
tufts of needles. It is very readily soluble in water and deliquesces 
on exposure to the air. The calcium salt , (CsHioNCh^Ca + H 2 0, 
forms a crystalline powder soluble in water. The hydrochloride , 

C 6 NHMe 3 .OOOH,HCl, 

crystallises in wart-like groups of needles or prisms, and is readily 
soluble in water or alcohol. The platinochloride , 

(C 5 NHMe 3 .OOOH) 2 ,H 2 RCI 6 + H 2 0, 

crystallises in thick yellowish-red tables, melts at 198° with decompo¬ 
sition, is readily soluble in water, sparingly soluble in alcohol. 

Lutidmedicarboxtflic acid , C 5 NHMe 2 (COOH ) 2 + li-H 3 0 , is prepared 
by heating on the water-bath a mixture of an aqueous solution of 
potassium collidinecarboxylate with the amount of potassium per¬ 
manganate necessary to oxidise one methyl-group, filtering off the 
manganic oxide separated, neutralising with nitric acid, and precipi¬ 
tating with lead nitrate, the lead salt being then suspended in water 
and decomposed with hydrogen sulphide. It crystallises in colourless, 
lustrous prisms, melts-, when anhydrous, at 245°, is sparingly soluble 
in cold, more readily in hot water, and nearly insoluble in alcohol 
or ether. With silver nitrate, a solution of the ammonium salt gives 
a gelatinous precipitate, becoming crystalline on boiling; with lead 
nitrate a thick white precipitate, or from dilute solutions,’after a time, 
rhombic tables separate, which on beingboiled become transformed into 
short prisms. The calcium salt , 0 5 NHMe 2 (C00) 2 0a, forms indis¬ 
tinctly crystalline erusts readily soluble in water. The magnesium 
^^ O^HMesCCOO^Mg + 3H 2 0, resembles the calcium salt. The 
hydrochloride crystallises in slender needles. The platinochloride 
[€5^HMe 2 (GOpH) 2 ]o,HaPtCl6 -f 6 H a O, crystallises in golden rhombic 
tables dr in reddish-yellow prisms, does not melt at 290°, and is 
! readily soluble in water and alcohol. 

PicoUndrkmbmylic add, C 5 NHMe(COOH) 8 + 2H 4 0, is obtained 
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in a manner similar to the above, but with nse of sufficient potassium 
permanganate to oxidise two of the methyl-groups in the potassium 
collidinecarboxylate; it is separated from any lutidinedicarboxylie acid 
formed at the same time by repeated crystallisation from water, in 
which it is the more readily soluble of the two. It crystallises in 
floccalent groups of slender needles, on heating becomes yellow below 
200 °, brown or black at 210—220°, and melts with much frothing at 
238°. A solution of the ammonium salt gives a gelatinous precipitate 
with silver nitrate; with barium chloride a voluminous precipitate; 
with lead and mercury salts heavy white precipitates; and with 
ferrous salts a yellow coloration not altered by acetic acid. The 
silver salt , C 8 NHMe(COOAg) 3 , is not crystalline. The barium salt , 
[C 6 lSrHMe(COO) 3 ] 2 Ba 3 , forms a hard sandy powder. Picolinetricar- 
boxylic acid does not combine with mineral acids nor yield a platino- 
chloride. A pxcolinetricarboxylic acid was obtained by Besthorn and 
Pisher (Abstr., 1883, 600) by the oxidation of flavenol, but it is doubt¬ 
ful whether it is identical with the acid above described; the difference 
in the colour-reaction with ferrous salts and in the solubilities of the 
barium and calcium salts seem to indicate that it is not. 

Pyridinetetracarboxylic acid , CaNH^COOH)* 4- 2H 2 0,. is prepared 
from potassium collidinecarboxylate by oxidation with a quantity of 
potassium permanganate slightly less than that necessary for the 
oxidation of the three methyl-groups-. Its preparation is somewhat 
difficult, the oxidation readily proceeding further with formation of 
oxalic acid: and carbonic anhydride. The solution, after filtering off 
the manganic oxide, is neutralised with nitric acid, evaporated, and 
mixed with cupric sulphate, when cupric pyridinetetraearboxylate is 
precipitated, whilst cupric lutidinedicarboxylate and picolinetricar- 
boxylate remain in solution. The free acid is obtained by decomposing 
the copper salt with hydrogen sulphide ; it is still far from pure, the 
analytical numbers being very unsatisfactory. It crystallises in 
slender needles, melts with decomposition at 188°, and is sparingly 
soluble in alcohol and water. A solution of the ammonium salt gives 
with cadmium sulphate a pulverulent precipitate insoluble in hot 
water, with silver nitrate a gelatinous precipitate blackened by expo¬ 
sure to light. A solution of the acid gives with copper salts an, 
amorphous bluish-green precipitate; with ferric chloride a yellowish 
fiocculent precipitate; and with ferrous salts a brownish-i'ed colora¬ 
tion, turning to dark cherry-red on addition of acetic acid. 

A. J. G. 

Brucine* By A. Hanssen (Ber», 17, 2266—2267).— On heating 
brucine with hydrochloric acid, methyl chloride is given off and a sub¬ 
stance foxuned which crystallises in yellowish needles melting at 284°. 
This when freshly precipitated dissolves readily in alkalis, and is re¬ 
precipitated by carbonic anhydride. With feme chloride, it gives a 
bluish-violet, with potassium dichromate and sulphuric acid a blood- 
red colour, and with nitric acid a brownish-yellow precipitate. It 
forms a platinochloride crystallising in bronze-coloured flakes. Both 
the free base and its plaiinochloride, on analysis, yield numbers agree¬ 
ing with the loss of one methyl-group from brucine. If this com¬ 
pound is treated with potassium hydroxide and methyl iodide, brucine 
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methiodide, melting at 270°, is formed identical with that obtained 
directly from brucine. It is thus probable that brucine contains but 
one mefhoxy-group. L. T. T. 

Alkaloids from the Bark of Remijia Pnrdieana. By 0. 
Hesse {Annalen, 225, 211—262).—A preliminary notice of some of 
the results contained in this paper has already appeared (Abstr., 
1883, 601). A description is given of the structure and properties of 
the bark. ■ The alkaloids of this bark have been previously examined 
by Arnaud, who found about 0*2 per cent, of cinchonamine, and 
0*8—TO per cent, of cinchonine. The author confirms the presence 
of these bases, but finds that several other alkaloids are present, and 
that the amount of cinchonine is only 0T—0*2 per cent. The 
separation of the alkaloids is effected as follows: the finely divided 
bark is extracted with hot alcohol, the solution evaporated, and the 
residue after treatment with excess of caustic soda, extracted with 
ether. The ethereal solution is treated with excess of dilute sulphuric 
acid, and shaken, when the sulphates of concusconine, chairamine, 
conchairamine, chairamidine and eonchairamidine are precipitated, 
(A) whilst the sulphates of cinchonine and cinchonamine with small 
quantities of the other bases remain in solution (B). By addition of 
very dilute nitric to the solution (B) cinchonamine is precipitated as 
nitrate and cinchonine is left in solution. Tbe precipitate A is di¬ 
gested with dilute soda, and the separated alkaloids, after washing, are 
dried in the air, dissolved in hot alcohol, and sulphuric acid diluted with 
alcohol, added-in the proportion of 1 part H 2 S0 4 to 8 parts of the 
alkaloids. Nearly the whole of the concusconine separates as sulphate, 
a further very small quantity separating on cooling. On adding con¬ 
centrated hydrochloric acid to the cold alcoholic filtrate, chairamine 
separates as hydrochloride. The mother-liquor from this is heated, 
and small quantities of ammonium thiocyanate added as long as a 
crystalline precipitate is formed of co?ichairamine thiocyanate. 
After cooling and filtering, ihe liquid is again treated with am¬ 
monium thiocyanate, when a dark-coloured pitch-like mass separates ; 
the filtrate from this is treated with ammonia, and the resulting 
precipitate shaken up with benzene. The benzene solution is shaken 
with dilute acetic acid, and the solution of the acetates so obtained 
mixed with a saturated aqueous solution of ammonium sulphate, 
when a precipitate of chairamidine and eonchairamidine sulphates is 
obtained. These are separated by dissolving them in boiling water and 
cooling, wben the whole gelatinises; on standing, crystals appear, 
the crystallisation being complete after some days; on now heating to 
40°, the chairamidine sulphate dissolves, whilst eonchairamidine 
sulphate is left. The process must be repeated several times on the 
solution to obtain a pure product. 

Cinchonamine and its salts have been to some extent described by 
Arnaud (Abstr., 1884, 87), whose results the author in general 
confirms, although differing in some details. Cinchonamine, CwH^NaO, 
crystallises in brilliant colourless needles, melts when anhydrous at 
184—-185° (194°, Arnaud), is readily soluble in hot alcohol, ether, 
chloroform, carbon bisulphide, and benzene, sparingly soluble in 
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light petroleum and water. Its alcoholic solution has a strong bitter 
taste, and an alkaline reaction, and is dextrorotary : [«] D = -4-12T1 0 
at p. = 2 and t, = 15°. It dissolves in concentrated sulphuric acid 
with reddish-yellow colour, which slowly darkens; in nitric acid 
with an intense yellow. It is soluble in. concentrated hydrochloric 
acid, but it is decomposed when heated with it in sealed tubes at 
150°, It yields two series of salts, normal and monacid. The 
hydrochloride , Ci9F 24 N’ 3 0,B[Cl, crystallises in anhydrous colourless 
plates, readily soluble in alcohol, very sparingly soluble in water 
(according to Arnaud it contains 1 mol. H 2 0). Th q platino chloride, 
(C 19 H 34 N 2 0) 2 ,H 2 PtCl 8 , is obtained as a yellow flocculent precipitate, 
apparently becoming crystalline after a time. The hydrobromide , 
CjoH 2 4^20,HBr, crystallises in long flat needles, sparingly soluble in 
cold water. The hydriodide, CiyHgJ^O^I, forms long colourless , 
flat needles. The thiocyanate , OigHs^OjCN'SH, forms colourless 
plates or short prisms, and is very sparingly soluble in cold 
water. The nitrate , OioHo^OjHNCb, forms short colourless 
prisms, melts at about 195°, is sparingly soluble, in cold water, 
readily in boiling water and hot alcohol. The normal sulphate , 
(C 19 H24N 3 0) 2 H2S04, crystallises in colourless prisms, is readily 
soluble in hot or cold water, very sparingly soluble in cold alcohol. 
Its aqueous solution is dextrorotary : [a]u = + 36*7° at p. = 2 and 
t. = 15 ; [fl] B = + 39-8° at p. = 6 ; and [*] D = + 39-6° at p. = 2 and 
2 mol. H2SO4. The acid sulphate , 0i 9 H 2 4lSr 3 O,H2SO 4 , crystallises 
in anhydrous prisms and shows the rotary power [a] D = + 34*9° at 
p. =: 2*4 and t. = 15° and [x]n = + 37*4° atp. = 6. The thiosulphate , 
C1 oH-idST 2 O, S 2 0 3 H 2 , forms anhydrous prisms sparingly soluble in water, 
Acetylcinchmamine , CioH^AcNaO, prepared by heating cinchonamine 
with acetic anhydride for some hours at 85°, is amorphous, sinters 
together at 65°, and melts at 80—90°, is readily soluble in ether, 
alcohol, chloroform, and acetic acid. Dinitrocinchonamine , 

0 19 H 2a (N0 2 ) 2 N 2 0, 

is best prepared by dissolving cinchonamine in nitric acid of sp. gr, 
1*06, and pouring the intensely yellow solution into an excess of very, 
dilute ammonia. It forms yellow flocks, melts at 118°, is readily, 
soluble in ether, chloroform, alcohol, and acetic acid. A solution in 
hydrochloric acid gives with platinic chloride a yellow flocculenjb 
precipitate of tho platinochlonde, [CwHaaCNrO^air^Oj^HaPtCb + 3H*Q. 

Cinchonamine methiodide , CjaH^N^Mel + H2O, prepared by 
adding methyl iodide to a solution of cinchonamine in methyl 
alcohol, crystallises in hard colourless prisms, readily soluble m 
alcohol, sparingly soluble jn water. The chloride „ C^H^lNaOjMeCl, is 
amorphous. The platinochloride, (Ci9H2iN20Me01)2Ptpl4, is obtained 
as a yellow crystalline precipitate. The hydroxide^ obtained by the 
action of silver oxide on an aqueous solution of the chloride, forms 
an amorphous mass, readily soluble in water and alcohol, sparingly 
soluble in chloroform and ether. It has an intensely bitter taste, 
and is a powerful base, eagerly absorbing carbonic anhydride from 
the air. • .! ■ - ■ : . , 

von. xlyiii. / 
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Methylcinchonamine, Ci 9 H w MeN 2 0 , is prepared by boiling cinchon- 
amine methiodide, chloride, or hydroxide, with caustic soda. It 
forms an amorphous white powder, melts at 139°, is readily soluble 
in alcohol, ether, and chloroform, insoluble in water. The chloride is 
amorphous, the platinochloride , ( Ci 9 Hv 3 MeN 2 0 ).,,H 2 PtCl 6 + 4 H 2 0 , is 
obtained as a reddish-yellow flocculent precipitate. 

Cinchona-mine ethiodide , Ci 9 H 21 N 2 0,EtI, forms a colourless varnish, 
readily soluble in alcohol, nearly insoluble in water. The chloride 
forms colourless prisms, readily soluble in alcohol and hot wafer. 
The platinochloride, (Ci 9 H 2 4 NsO,EtCl) 2 ,PtCl 4 + 2R 2 0, forms orange- 
coloured crystals. The sulphate, (C l9 H 2 4 N 20 Et) 2 S 0 4 , is colourless and 
amorphous. The hydroxide resembles the corresponding: methyl 
compound. 

Ethylcinchonamine, (CieH^EtNsO^ 4 H 2 0, forms a white powder, 
melts at 75—78°, or when anhydrous at 140°, and is readily soluble in 
ether and alcohol. The platinochloride, (Ci9H23EtN 2 0) 2 ,H 2 PtCl 6 4 * 
3H 2 0, forms a reddish-yellow flocculent precipitate. 

Concusconine , 4 - H*0.—This alkaloid is obtained as the 

normal sulphate as already described, and is obtained in the free state 
by decomposition of the sulphate with dilute soda, and recrystal¬ 
lisation from alcohol to which a little ammonia has been added. 
It forms colourless or pale-yellow compact prisms. It is readily 
soluble in ether, chloroform, and benzene, sparingly soluble in boiling 
alcohol, insoluble in water. It is optically dextrorotary, giving for 
C 23 H 26 N 2 0 4 4- H 2 0 , p. = 2 ,t. = 15° ; in 97 vol. per cent, alcohol [a] D 
= 40*8°. The hydrate melts at 144°, becomes anhydrons, and then 
melts again at 206—208°; at 140—150° it becomes dark-brown 
coloured, being in small part converted into amorphous concusconine. 
(This amorphous concusconine is readily separated by conversion of 
the fused mass into the normal sulphates, treatment with alcohol in 
which the sulphate of the amorphous base is readily soluble, and 
precipitation with ammonia, when it separates in dark-brown, amor¬ 
phous, readily fusible flocks.) Concusconine dissolves readily in 
acetic anhydride apparently without formation of an acetyl-derivative; 
from this it seems that no hydroxyl-groups are present. Nitric 
acid converts it into a dark-green mass ; addition of nitric.acid to its 
solution in acetic or hydrochloric acids gives the darkgreen coloration 
characteristic of this group of alkaloids. Concentrated sulphuric 
acid dissolves concusconine with bluish-green colour, becoming 
olive-green on beating. With chromic acid and sulphuric acid, it 
gives a coloration at first dark reddish-brown, then intensely dark- 
green. Although concusconine is tasteless, its solutions in acids 
have a bitter taste. The salts are as a rule gelatinous. The platino - 
chloride, (C 23 Ho 6 N 204 ) 2 ,H 2 PtCl 6 4- 5H 2 0, is obtained as a voluminous 
yellow flocculent precipitate. The normal sulphate, 

( CgaHze H 2 S O 4 , 

forms small white prisms nearly insoluble in water and alcohol in the 
cold, sparingly soluble on heating. The acid sulphate is a gelatinous 
mass readily soluble in hot water. By mixing an alcoholic solution 
wifh methyl iodide, and allowing it to stand 24 hours, there is 
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obtained a mixture of two iodides in about equal quantities; they can 
be separated by the difference of tbeir solubilities in hot alcohol. 
The less soluble ^-compound forms microscopic hexagonal prisms of 
the, formula CssQaeNsOjjMeT, very sparingly soluble in hot alcohol, 
moderately soluble in boiling water. By treatment with silver 
chloride, it is converted into the chloride, C^Hos^O^MeCl, crystallising 
in microscopic needles, readily soluble in water and alcohol. The 
platinnchloride , (C 23 H 26 MeN 2 04 Cl) 2 ,PtCl 4 4* 4H 2 0, forms a yellowish- 
red flocculent precipitate, and is insoluble in water. The aurochloride 
forms a dirty yellow flocculent precipitate, from which gold soon 
separates. The sulphate , (C^H^MeNsO^SCh, formed by the action of 
silver sulphate on the iodide, is amorphous and very readily soluble in 
water and alcohol. Its rotary power in aqueous solution at p. = 3*764 
and t. = 15° is [cc\ = 4- 73°. The hydroxide , C^H^N'sOiMe.OH 4- 
5H 2 0, obtained by the action of baryta-water on the sulphate, crystal¬ 
lises in colourless cubes, melts at 202°, is readily soluble in alcohol and 
boiling water, insoluble in ether. The iodide of the ft*compound , 
Co^H^NaOiMel, is gelatinous and dries in air to a horny mass; is some¬ 
what soluble in boiling water, readily soluble in alcohol. The chloride 
is amorphous. The platino chloride , (CasH^N^MbCl^PtOU +• fiHiO, 
is a reddish-yellow flocculent precipitate. The sulphate , 

(C 23 H 26 TST 2 04Me) 2 S04, 

is a brown amorphous mass, and has no action on polarised light. 
The hydroxide, C^aHagN^Me.OH + 2|H a O, forms a brown amor* 
phous mass, readdy soluble in cold water and alcohol. 

Ohairomine , CsaEWWh 4- H->0, crystallises in white needles or 
thick colourless prisms, and melts at 140°, or when anhydrous, at 
233. It is readily soluble in ether and chloroform, 1 part of the 
base dissolves in 540 parts of 97 per cent, alcohol. The alcoholic 
solution is strongly dextrorotary ([a] D = about 100°). Dissolved in 
sulphuric acid containing molyhdic acid, the solution at first colour¬ 
less becomes after a time an intense dark-green. The hydrochloride , 
C 22 H,*NA,HC1 4- H>0, crystallises in colourless needles, sparingly 
soluble in boiling water and alcohol, insoluble in dilute hydrochloric 
aci<jl. The platinnchloride, (C 2 2 H S BK 2 04 ) 2 ,H 2 PtCl 6 4* 2H 2 0, forms 

yellow needles insoluble in water and alcohol. The normal sulphate, 
(CWHasNaO^HaSO* 4- 8H 2 0, forms concentric groups of colourless 
.needles, sparingly soluble in cold water or alcohol. The thiocyanate 
forms -white needles insoluble in water. 

Gonckairamine, crystallises with both water and alcohol of crystal¬ 
lisation in thick colourless prisms of the formula 4 

H 2 Q 4 C 2 H 6 0, the compound showing three melting points, namely, 
82—86° for the whole compound, 108—110° after expulsion of the 
alcohol, and about 120° for the anhydrous compound, the mass 
resolidifying between each temperature. A small portion is converted 
by the heating into amorphous eonehairamine. Couchairamine is 
readily soluble in hot alcohol, in ether, and chloroform, sparingly 
soluble in cold alcohol. Its solution in 97 per cent, alcohol has a 
Jrolary power [a] D « + 68’4° at p. 2 and t. = 15°. ’The alcoholate 
dissolves in sulphuric acid containing molyhdic acid, giving a brown 

/ 2 , 
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coloration tliat soon becomes intensely dark-green. With potassium 
chromate and sulphuric acid, it gives a coloration at first reddish- 
brown, then dark-green, and reddish-yellow if boiled with excess. 
The hydrochloride , OwHaeNaO^HOl + 2H 2 0, crystallises in colourless 
plates, readily soluble in hot water and alcohol, sparingly soluble 
in cold water, nearly insoluble in ether. The platinochloride, 

(0 22 H 26 N 2 0 4 ) 2 ,H 2 Pt01 6 + 5H.0, 
forms a dark-yellow flocculent precipitate. The hydroiodide , 

022026^2 0 4 , E-1 + H 2 O, 

crystallises in colourless needles, sparingly soluble in cold water. 
The thiocyanate crystallises in colourless needles, very sparingly 
soluble in hot water. The sulphate , + 9 H a @, 

crystallises in long lustrous prisms, soluble in boiling water. The 
nitrate forms satiny plates or needles very sparingly soluble in water. 

Conchairamine methiodide, C 22 H 26 N 204 ,MeI, is obtained either in red 
crystals containing 1 mol. H 2 0 , or in colourless crystals with 3 H 2 0 . 
The chloride , C 22 H 26 $r 2 04 ,MeCl + 2H 2 0, crystallises in large colourless 
rhombohedrons, readily soluble in water and alcohol. The platino¬ 
chloride has the complex formula (C 22 H 26 N 2 04 MeCl) 2 ,PtCl 4 + 
(C 22 H 26 lSr 2 04 MeHCl 2 ),Pt 0 l 4 + 14H 2 0; it crystallises in orange-coloured 
needles, and is insoluble in cold water. The nitrate forms colourless 
satiny plates. The hydroxide formed by the action of moist silver 
oxide on the chloride, forms an amorphous brown mass of bitter 
taste, readily soluble in water, insoluble in ether. 

, Chair amidine , + H 2 0, forms an amorphous white 

powder, melts at 126—128°, and is readily soluble in ether, alcohol, 
benzene, and chloroform, insoluble in water. Its alcoholic solution 
shows the rotary power [a] D = -f 7*3° at p. = 3 and t. = 15°. It 
dissolves in concentrated sulphuric acid with yellowish colour, which 
later turns dark-green. The platinochloride, (CaAs^Oi^HaPtClG •+■ 
SHaO, forms yellow amorphous flocks insoluble in water. The normal 
sulphate and hydrochloride are gelatinous, the acetate forms a slimy 
mass. 

Conchairamidine , C 22 H 26 H 2 O 4 + H 2 0, crystallises in white needles, 
.melts at 114—115°, and is very readily soluble in ether, chloroform, 
alcohol, benzene, and acetone. Its solution in alcohol (97 per cent.) 
is levorotary, [*]d = — 60° at p. = 3 (anhydrous) and t. = 15°. It 
dissolves in concentrated sulphuric acid with an intense dark-green 
colour. With chromic and sulphuric acids, it gives a solution at first 
brown, then dark-green. The hydrochloride , 02 * 112011204,1101 + 3H 2 0, 
crystallises in long colourless needles. The platinochloride, 

(C22H 2 8lSr204)2,II 2 PtCl6 + 5H 2 0, > 

forms a yellow flocculent precipitate. The normal sulphate , 

* (O 22 EWN 2 O 4 ), H 2 S0* + 14H 2 0, 

crystallises in long colourless needles, sparingly soluble in cold water. 
Tbue thiocyanate is amorphous, readily soluble in alcohol, and spar¬ 
ingly soluble in cold water. 
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The substance described under the name of concusconidine in the 
author’s earlier communication ( loo . cit .) has been found to be a 
mixture of alkaloids. A. J. Gr. 

Preparation of Albumin. By W, Mihailoff (Bull. Soc. Chim.> 
41 , 547—548).—The author describes a new method for obtaining 
pure albumin. White of egg, filtered through muslin, is treated with 
three times the quantity of a saturated solution of ammonium 
sulphate, and to this as much more solid ammonium sulphate is 
added as will dissolve. The albuminoid substances (globulins, glo- 
bulinates, and albumin) are thus precipitated. The precipitate is 
washed with a saturated solution of ammonium sulphate, and, having 
been rendered slightly alkaline with ammonia, is dialysed. The water 
which replaces the excess of sulphate and the alkalis of the precipi¬ 
tated albuminoids, leaves the whole of the globulins and globulinates, 
in the precipitate, and the pure albumin is obtained in solution. This 
solution may be boiled without coagulation taking place, is almost 
neutral in its reaction (slightly acid), and gives no precipitate with 
barium salts. By means of ammonium sulphate, all albuminoids and 
their derivatives may be precipitated. A,. B. 

Colouring Matter of the Blood. By M. Nencki and K Sieber 
(Ber., 17 , 2267—2276).—The authors find that the use of amyl alcohol 
as a solvent forms a very good method for obtaining hsemin from 
blood. Freshly defibrinated blood is mixed with a solution of salt 
and allowed to stand for 24—40 hours in shallow dishes. It is then 
mixed with double its volume of 99 per cent, alcohol, and stirred well 
until thoroughly coagulated. The coagulated mass is allowed to stand 
another 24 hours, and then filtered off and spread on blotting-paper. 
It should not be allowed to get too dry, and is usually dry enough 
after exposure to the air for about 24 hours, when it should still lose 
about 60—65 per cent, of water if dried at 110°. This partly dried 
mass is then powdered in a mortar, 400 grams are introduced into a 
flask with 1600 grams of amyl alcohol, and the whole heated to 
boiling; 25 c.c. of pure hydrochloric acid of sp. gr. 1*12 are then 
added, and the whole boiled for 10 minutes and filtered. As it cools, 
the amyl alcohol deposits the hsemin as hydrochloride in thin 
glittering rhombic plates. These should be washed with alcohol and 
ether, and dried at 105°. T5—3 grams of pure crystals are obtained 
from 3 litres of blood. In this way, hsemin was prepared and 
analysed from human blood, the blood of the ox, horse, and dog; In 
each case some of the crystals were converted into hsematin by solu¬ 
tion in caustic soda and precipitation with hydrochloric acid. All 
these specimens of hsematin from different sources were also analysed. 
In all cases when the hsemin crystals were dissolved in alkali, amyl ( 
alcohol was liberated, and it was found that when prepared as above* 
hsemin always contains* amyl alcohol of crystallisation, which, if loses 
neither by digestion with alcohol nor by drying at 110°.# The 
crystals do not change in composition even when digested with dilute 
hydrochloric acid. The analyses of the samples from various sources 
gave numbers agreeing very closely, and,* leading to the formulse 
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(OasHao^FeOajHCO^CfiH^O for haemin hydrochloride crystals, and 
03 2 H 32 N 4 Fe 04 for haematin; so that the latter is produced from haemin 
by the addition of the constituents of water. The properties of the 
haematin obtained as above agree with those ascribed to this compound 
by Hoppe-Seyler. From the ease with which haemin forms double 
compounds with indifferent- bodies such as amyl alcohol, the authors 
think it probable that its composition varies according to the method 
of preparation; and that the various haemoglobins are possibly such 
double compounds of has min with albumins. 

Concentrated sulphuric acid deprives haematin of its iron, and 
Hoppe-Seyler, who named the resulting compound haematoporphyrin, 
ascribed to it the formula C 69 H 74 N 4 O 12 —a more highly hydrogenised 
formula than that which he ascribed to haematin. The authors find 
that the real formula of haematoporphyrin is and that it is 

formed according to the equatiou— 

C^BUNTiOJPe + H 2 S0 4 + O* = CUBUWV + FeS0 4 + H 2 0. 

Haematoporphyrin is obtained much more easily by treating haemin 
crystals with concentrated sulphuric acid. Hydrochloric acid is 
evolved, the crystals dissolve, and the solution deposits haematopor¬ 
phyrin. Haematolin, which is the product of the action of strong 
sulphuric acid on haematin out of contact with the air, is neither 
soluble in acids nor in alkalis, and has not been further investigated. 

When subjected to the action of reducing agents, haemin and 
haematin yield various reduction-products according to the nature of the 
reducing agent, the temperature employed, &c. With tin and hydro¬ 
chloric acid, the chief product is hexahydrohcematopoiphyrin , C 3 >H 38 N 40 fi, 
which is formed from haemin crystals, according to the equation 

C 32 H 3 oK 4 0 3 Fe,HCl 4- 2H 2 0 + HC1 4- H s = C 3 2H 38 N 4 0 6 4- FeUl 2 . 

It is a brownish-red pigment, easily soluble in alcohol, sparingly in 
dilute hydrochloric acid, insoluble in water and alkalis. When 
boiled with alcoholic potash, it is converted into a product easily 
soluble in aqueous alkalis, and very closely resembling urobilin in 
properties. The authors are now investigating this compound, which 
also appears to be formed in small quantities during the reduction of 
haemin with tin and hydrochloric acid. By long-continued boiling 
with tin and hydrochloric acid, a solution of haemin becomes quite 
colourless, volatile substances with odours resembling pyridine being 
formed. Attempts to obtain oxidation-products of haematin proved 
fruitless, nothing hut oxalic and carbonic acids being obtained. 
Leyer and Koller state 7 , 1064) that haematin is split up by 

dilute sulphuric acid into lucine and tyrosine. When fused with 
caustic potash—towards which it is very stable—haematin gives off 
ammonia and pyrroline, but no lucine is formed. Leyer and Koller 
were probably dealing with impure haematin. 

The colouring matter of the blood is undoubtedly allied to the 
colouring matter of the bile, and the conversion may be expressed by 
the equation 

0*2HyiMWe 4- 2H a O = CWEMSTA + Fe. 

II ©matin. Bilirubin. 
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Whether hseraatin is converted in the liver into bilirubin or bilirubin 
into haem at in and haemin is at present very doubtful, but the authors 
are much inclined, from analogy with the formation of glycogen from 
dextrose, <fcc., to think the latter more likely. L. T. T. 

Studies on Blood, By H. Struve (j. pr. Ghem. [2], 29, 305— 
350).—The author contests the hitherto accepted view of the com¬ 
position of blood-crystals, which according to Preyer are oxyhemo¬ 
globin, of the formula OeooHgeo^isiPeSsOng. The author finds that 
these crystals are rendered insoluble by treatment with alcohol, with¬ 
out changing them form, and that they can then be further decolorised 
by treatment with alcoholic ammonia, glacial acetic acid, strong 
sulphuric acid, or chlorine water, and therefore regards them as 
crystals of a colourless albuminous substance accompanied by a 
minute quantity of one or more blood colouring matters. By extract¬ 
ing with ether, water, and alcohol respectively, the author has 
obtained from the blood-corpuscles three distinct groups of com¬ 
pounds. The portion soluble in ether is, at ordinary temperatures, a 
brown mass, which is generally soapy but sometimes crystalline. When 
heated, it melts and burns, emitting an odour of fat and acraldehyde; 
the ash contains traces of phosphoric acid but no iron. Its solution 
gives an absorption-band in the red, and it contains cholesterin, 
lecithin, cerebrin, and glycerides. The aqueous extract, on the other 
hand, leaves on evaporation an amorphous mass of dark colour, readily 
soluble in alcohol and water, but only slightly so in ether. Its 
solution gives a strong absorption-band corresponding with Preyer’s 
oxyhsematin alkali; it gives no precipitate with lead acetate or 
mercuric chloride in the cold, but the colouring matter is completely 
precipitated on boiling. Acids produce a precipitate even in the cold ; 
this is readily soluble in alkalis and alkaline carbonates without 
evolution of ammonia. It gives no haemin-crystals; the ash contains 
ferric oxide, phosphoric acid, and silica. Elementary analyses of the 
colouring matter point distinctly to its being a mixture of several 
substances. The author regards the colouring matter as a feeble 
acid, which is probably combined in the blood with soda or some 
organic base, and proposes to name it hcematic acid. The third 
group of substances is obtaiued from the, corpuscles by extraction 
with alcoholic ammonia, and is represented by a single crystalline 
colouring matter, which is quite insoluble in water, alcohol, etheiy 
and dilute acids, sparingly soluble in dilute ammonia; the ash 
consists almost wholly of ferric oxide. The alkaline solutions of the 
colouring matter exhibit the spectrum of Preyer’s oxyhasraatin- 
alkali; on adding an acid, the colouring matter is precipitated quanti¬ 
tatively in an amorphous state ; this colouring matter yields 
heematin-crystals. The elementary analysis corresponds with the 
empirical formula C 7 oH w N8Ee 2 Oio, which agrees very closely with 
Hoppe-Seyler’s formula for baamatin, CfisPWfgFfcaQio* The author is 
of opinion that the hsematin analysed by Hoppe-Seyler was impure, 
and that the carbon and hydrogen were consequently low. Owing to 
its behaviour with alkalis, the author regards this crystalline 
colouring matter as a feeble acid, and proposes for it the name of 
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hcemic acid . The blood-crystals are thus to be considered as crystals 
of a blood-albumin (globulin-crystals) free from iron, which are 
coloured by a definite quantity of hsematic and hsemic acids. The 
quantitative determination of these two acids is at present impossible, 
but supposing the colouring matter to be entirely heemic acid, and if 
the proportion of iron in the blood-crystals be *42 per cent., and in 
hsethic acid 8*71 per cent., then the blood-crystals are composed of 
globulin-crystals 95*18 per cent., heetnic acid 4*82 per cent. More¬ 
over, since the above empirical formulae, both of the blood-crystals and 
of haeraic acid, are calculated from the proportion of iron they contain, 
the difference between the two must be the empirical formula of 
the globulin-crystals— 


Ci 8 sH 309 ^ 5 oS 0 58 , taking Preyer’s formula, 
and Caoo&saiNssSO^, from Hiifner’s formula. 

It is at present impossible to decide between the above formulae, 
but it is especially interesting that the percentage composition 
indicated by either of them corresponds in a remarkable manner 
with that given by Gorup-Besanez for the albuminoids in general. 

According to the author’s theory, all the spectroscopic phenomena 
exhibited by solutions of blood are due exclusively to the colouring- 
matters, hmmatic and hsemic acids; he has not, however, succeeded 
in artificially producing by means of mixtures of these two bodies, the 
bands a and /3, which are characteristic of oxyhsemoglobulin, and 
which are exhibited by all fresh solutions of blood. All the other 
spectroscopic phenomena of blood solutions, e.g ., the spectra of 
haemoglobin, metahaemoglobin, and haemochromogen, are to be re¬ 
garded as spectra of certain definite products of oxidation, reduction, 
or decomposition of haematic and haemio acids. P. P. P. 


Physiological Chemistry. 


Digestibility of Potatoes and Carrots with Hay and Oats 
by the Horse. By E. Wolff and others (Bied . Gentr ., 184, 615—617). 
—l?he following are digestive coefficients of potatoes and carrots con¬ 
sumed by two horses, the second having received only the carrots in 
conjunction with hay and oats, for the first died from colic during the 
w potato ** period :— 


Dry Organic Non-nitrogen, 

matter. matter. Albumin. Fibrin. matter. 

Potatoes.... 90*46 93*28 88*01 9*14 99*36 

Garrots .. 84*86 87*23 99*31 — 93*81 


Compared with the digestive coefficients of sheep and pigs for 
potatoes— 
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Organic Non-nitrogen, 

matter. Albumin. matter. 


Sheep.... 87*5 65*1 92*8 

Pig *,•. 93*3 72*5 98*0 


the comparison is much in favour of the horse. 

Referring again to the experiments, we find that carrots greatly 
assist the digestion of the fibre of hay, and that oats rather reduce 
the digestion of hay fibre, viz., 44*65—38*42, but that the percentage 
again rises when the carrots are consumed with the oats and hay. 

E. W. P.' 

Elimination of Phosphoric Acid in the Urine in Insanity 
and Epilepsy. By A. Lailler ( Gomjpt . rend., 99, 572—573).—The 
author’s results, obtained from many hundred analyses made whilst 
resident officer in a large asylum, agree with those of Mairet. In 
acute delirium, phosphoric acid and urea are eliminated in notable 
excess; in excitable mania, the phosphoric acid is in slight excess, 
whilst the amount of urea is normal; and in simple insanity the urine 
has the normal composition. In acute or excitable lypemania, the 
amount of urea eliminated is abnormally high, whilst that of phos¬ 
phoric acid is abnormally low. In simple lypemania, the composition 
of the urine is normal. In general paralysis, the elimination of both 
phosphoric acid and urea is related to the general morbid conditions 
of the patient. At or immediately after epileptic seizures, the urine 
contains a high proportion of phosphoric acid and a low proportion of 
urea. If the seizures succeed one another rapidly, the proportion of 
both phosphoric acid and urea is increased; but in the interval 
between seizures the urine has the normal composition. 

C. H. B. 

Influence of Exhausted Beetroot Pulp on Cow’s Milk. By 

A. Andouaed and V. D^zaunay ( Gompt. rend., 99, 443—445).—When 
beetroot pulp, exhausted by diffusion and preserved in silos, is 
employed as part of the food of cows, the yield of milk is con¬ 
siderably increased, and the animals themselves gain in weight, the 
increase in both cases depending on the particular animal and the 
nature of the other constituents of its food. The proportion of butter 
is likewise augmented, and apparently its quality is not affected. On 
the other hand, if the pulp is given in large quantity without admix¬ 
ture of a sufficient proportion of green food, the milk has a disagree¬ 
able taste, and is much more liable to spontaneous coagulation. These 
defects are probably shared by other easily fermentable foods, and it 
follows that such substances are to be avoided if the milk is required 
for drinking or cooking purposes, but are advantageous when the 
production of butter or the fattening of the beast is the main object. 

C. H. B. 

Various Cattle Diseases. By EQoiumo and Pasteur (Bied. 
Gentr ., 1884, 540—544).—-Eggeling describes two diseases to which 
swine are liable; both are of the nature of erysipelas, one contagious, 
the other not. He throws no light on their origin, prevention, or 
cure. He also draws attention to a disease to which homed cattle, 
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are subject on farms attached to distilleries of potato-spirit, due to 
over-eating the refuse and its fermentation. 

Pasteur gives further information respecting bis experiments on 
hydrophobia. When the virus from a mad dog is communicated to 
an ape, from this to another, and so on, the poison becomes so 
weakened that when again injected hypodermically into another dog 
it is incapable of producing madness, and even when introduced into 
the brain by trepanning, an operation which hitherto has always been 
followed by madness, it failed and, on the other hand, rendered the 
animal invulnerable against the disease. When, however, the virus 
is passed into the bodies of rabbits or guinea-pigs, its intensity is 
increased by each inoculation, and after a few such, when again com¬ 
municated to the dog produces madness of a very much more dreadful 
type, and death invariably follows. Although the virus is weakened 
when passed into the bodies of monkeys, it can, be made to resume 
its virulence by inoculating rabbits or guinea-pigs from the monkey, 
and so on until it is again passed to a dog, producing madness and 
death. 

Pasteur suggests a means of utilising the action of the virus on 
rabbits—from a dead rabbit he inoculates a live one, from that a 
second, and so on; but from each of these animals he inoculates a 
dog (the same dog), the poison increases in virulence at each opera¬ 
tion, but the dog has passed through the previous stage and -is not 
harmed, so that when the intensity of the virus is at its maximum 
the dog bears it without hurt, although it would madden and kill 
another not so prepared. J. E. 

Physiological Effect of Lead on Ruminants. By Ellenberger 
and Hofmeister (Bied. Gentr ., 1884, 536—540).—The chronic effects 
of repeated doses of lead on domestic animals has not been much 
studied; lead salts, as is well known, have a strong affinity for 
albumin, and when taken even in very small quantities the accumula¬ 
tion of lead albuminate in the system produces serious effects. 

Sheep were the animals experimented on, and the salt of lead 
employed was the acetate, in doses of 0‘5 to 3 grams per day, gradu¬ 
ally increasing from the smaller quantity. The symptoms of lead 
sickness in the sheep are not remarkable, loss of appetite, apathy, 
disturbed rumination, muscular weakness, dry dull wool, diminution 
of urine and of urea, disappearance of hippurie acid, presence of 
albumin in the urine, and protruding bowel. 

To determine the presence of lead in the organs, the author in¬ 
cinerates, extracts with nitric acid, and precipitates with sulphuretted 
hydrogen. The quantity contained by different organs varies con¬ 
siderably, as much was found in the kidneys as in the liver, contrary 
to expectation—one would expect most in the liver, the metal coming 
earlier into contact with it by means of the portal vein. After the 
kidneys and liver, most metal is found in the salivary glands and* 
pancreas, then follow the bones and nervous system ; the blood and 
muscular system were poor in lead, but the spleen held a compara- 
tiv?ly large quantity. The author thinks the poison attacks the 
nervous system first, and then the muscular. Excretion takes place 
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by the kidneys, liver, pancreas, and saliva, according to the prepara¬ 
tion of lead employed ; it is perceptible in the urine in about 40 hours. 


J. F. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrogen necessary for Cultivated Plants. By Thaer (Bied. 
Centr ., 1884, 546—549).—The author in 1879 reported to a congress of 
naturalists at Freiburg, as the result of eleven years’ experiments, that 
the nitrogen contained in the crops on which he experimented, grown 
on sandy loam, was derived from the soil, to half its amount. He has 
continued his experiments since then on potatoes, rye, barley, and 
peas, and now arrives at the conclusion that there is an unmistakable 
relation between the quantity of nitrogen supplied by the soil and that 
put into it by man. 

If man supplies nitrogen freely in the manure, nature responds 
freely in the crop ; if man is sparing, so is nature; and he formulates 
the rule that in a year of fairly productive weather, if the farmer 
supplies in the form of manure one-half the nitrogen which he ought 
to receive from the crop, that nature will supply the remainder. He 
excepts specially adverse seasons when, for example, exceptional 
dryness prevents decomposition of nitrogenous substances; in such 
cases, sulphate of ammonia and Chili saltpetre, if used, are a complete 
loss, as they are never available after the first year. J. F. 

Formation of Sugar in Beets. By A. Girard (Bled. Centr., 1884, 
545—546, and Gompt. rend., 99, 808).—The author being of opinion 
that light takes a very great part in the production of cane-suger in 
the beet, undertook a series of experiments, extending over several 
months. He had leaves gathered daily about four o’clock in the after¬ 
noon and three in the morning, and analysed them ; he found that the 
leaves gathered after the enjoyment of the whole day’s light invari¬ 
ably contained considerably more cane-sugar than those plucked 
after passing through the night, the amount in the former being in 
all cases more than double that of the latter; the glucose and reduc¬ 
ing sugars did not vary in anything like the same proportion. He 
considers the leaves to be the place where the sugar is formed, from 
whence it passes to the roots, and that a double process of osmose is 
continually being carried on within the cells of the plant, one carry¬ 
ing the mineral matters derived from the plant to the leaves, the 
other bringing the completed saccharose to the roots. Tollens agrees 
with him in this view, which he says has long been accepted as true. 

In a paper recently published in the Oomptes rmdus, the author 
gives additional experiments confirming these results. J. F. 

Salicylic Acid in the Cultivated Pansy, By A* B. Griffiths 
and E. 0, Conrad (Ghem. News , 50, 102).—Various parts of the 
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percentage of sali- 

II. 

0-1330 
0-0856 
0*0529 

D. A. L. 

Experiments with Manures containing Thiocyanates. By 

Gr. Klein (Bled. Gentry 1884, 519—520),—Three plots were sown with, 
barley and oats, one remained nnmanured, the second was manured 
with ammoniacal superphosphate, the third was manured with the 
same, receiving in addition 0'8 per cent, of ammonium thiocyanate. 
In the last plot, the plants were developed slowly, and the points of 
the leaves became brown; this lasted two weeks, when rain came on, 
and the plants recovered their normal strength and appearance, and 
they flourished as well as those in the other plots; evidently the rain 
had caused decomposition of the thiocyanate. With water culture, the 
nutritive liquid used contained 0*01 gram of ammonium thiocyanate to 
the litre; old plants with six to eight leaves bore this without injury, but 
when the quantity was doubled they sickened at once, and 0*1 gram 
per litre proved fatal almost immediately. In view of the decidedly 
poisonous effects of the thiocyanate, the author cautions farmers 
against using manures containing it. J. F. 

Poisonous Effects of Ammonium Thiocyanate on Vegetation, 
By J. Konig (Bled. Gentr., 1884, 520—522).—Four flower-pots Were 
filled with loamy soil, each was manured with 8 grams ammoniacal 
superphosphate. No. 1 was left so, No. 2 received 0*05 gram, No. 3 
0*10 gram, and No. 4 0'25 gram of ammonium thiocyanate; they 
were put aside for five weeks, at the end of which No, 1 had a 
plentiful crop of weeds; No. 2 only a few, and the other two none. 
The weeds were removed, and the pots sown with barley and oats. 
The growth was good in all of the pots, and the pots containing 
thiocyanate surpassed the others, owing probably to the excess of 
ammonia and decomposition of the thiocyanate. Similar experiments 
were made, sowing manure and seeds together; the results were 
similar, and were confirmed by others in which the plants were 
watered with solutions containing varying quantities of thiocyanate. 
The author cautions buyers of manures against the use of certain 
superphosphates now being actively pushed, and if they are used 
advises them to be sown some days before the seed; if possible 
rainy weather should intervene. J. F. 

Influence of Acid Smoke on Vegetation, By J. v. Schroeder 
and another (Bied. Gentr., 1884, 555—556).—The damage done to 
growing plants by smoke containing acid gases shows itself first by the 
.leaves becoming yellow or yellowish-brown and spotted—in leaves of 
the pine family the points become yellow. Such parts on analysis 
yield larger proportions of sulphuric or hydrochloric acid, as the case 
v.' wy. be, than the. healthy leaves. Schroeder says that T3r J.^ of sul- 


garden pansy were found to contain the following 
cylic acid:— 

I. 

Leaves . 0T329 

Stems... 0'0852 

Boots. O'0531 
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phurous anhydride in the air will quickly injure plants, but plants are 
not so sensitive to hydrochloric acid. The most sensitive to sulphurous 
2 ;as are coniferous trees, the least so agricultural plants and vegetables. 
Fruit trees are very liable to damage, plums and cherries more so 
than apples or pears. 

The author made a large number of analyses of affected trees in 
the neighbourhood of four different factories, in two of which zinc 
blende was roasted, a bronze foundry, and a general chemical works 
for producing sulphuric and hydrochloric acids; chloride of lime, &e.; 
he found that all the plants whose leaves showed they had been 
attacked, contained throughout their substance more of the acids- 
than healthy plants. To meet the suggestion that the supply 
came from the soil, he m^de several examinations of it also, the 
results of which confirm his views. On examination of the ash for 
carbonic acid, less was found than in healthy plants; the author 
thinks it proved that the acid gases penetrating from the exterior to 
the interior of the plant neutralise the inorganic and organic bases 
necessary to growth, and substitute those of a hurtful character. 

J- BV 

Use of Copper Sulphate to Destroy Mildew. By A. Perrey 
(Gompt. rend., 99, 543—545). —When vine poles are steeped in a 
strong, solution of copper sulphate, and vines of from four to six 
years old are carefully trained round them, the vines are protected 
from mildew ( Peronospora viticola), but the efficacy of the copper 
sulphate does not extend beyond a cylindrical space 0*2—0*25 metre 
in diameter, having the vine pole for its axis. C. H. B. 

Carbon Bisulphide in Aqueous Solution as a Eem.edy for 
Phylloxera. By E. Peligot ( Oompt . rend., 99, 587—591).— The 
author confirms Ckiandi-Bey’s observations respecting the antiseptic 
properties of carbon bisulphide. He finds that when carbon bisul¬ 
phide is briskly agitated with water at the ordinary temperature, 
100 c.c. of water dissolve 0*35 c.e., or 0*452 gram of carbon bisul¬ 
phide. The solution has no action on lead paper, but when boiled 
rapidly for some time it gives off its carbon bisulphide, and the con¬ 
densed water contains small quantities of hydrogen sulphide. The 
author recommends the application of an aqueous solution of carbon 
bisulphide to vines instead of the liquid itself. C. H. B. 

Protective Influence of Growing Hants on the Undergrowth. 
By E. Wollny (Med. Oentr 1884, 550—551).— The distribution of 
water in the soil, and the temperature, depend very much on.whether it 
is in a state of cultivation or not; in fallow ground, the higher strata are 
the drier, and the lower the more moist. When covered by vegetation, 
the contrary is the case, as the roots of the plants withdraw moisture 
from the subsoil, and the leaves, fruit, Ac.,.of the growing plants 
protect the upper layer from the drying influences of sun and wind. 
Small seeds which are near the surface fare badly in fallow ground, 
but when sown where they are protected by vegetation , they grow 
well. As soon as their roots reach the lower layers occupied by the 
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roots of the covering plants, these must be removed, as well on 
account of the exhaustion of moisture as of excess of shade. 

J. F. 

Four-course System at Woburn. By A. Voelcktiir {Bied. Centr ., 
1882, 623—626 ; Jour. Agri . Soc., 19, 348—356).—This report refers to 
the season 1883, and is an account of experiments conducted in the 
same manner as has been previously reported on and referred to in 
this Journal. The highest yield of purple top swedes was obtained 
from the plot (plot 3) manured with farmyard manure of known 
composition mixed with Chili saltpetre, bone-ash, superphosphate, 
and sulphates of magnesium and potassium, the lowest yield 
(plot 1) from the plot which had received farmyard manure 
(cotton cake added to the food); on the second plot, grew Dutch 
white clover, and it was fed off by sheep which on plot 1 received 
also cotton cake, and on plot 2 maize-meal; the sheep on plot 1 in¬ 
creased in weight the most rapidly of all the flock, and this greater 
increase is due to the cake. The clover on 3 was of least value, the 
action of the saltpetre showing itself by diminishing the value of 
the succeeding season. The wheat was lowest on plot 3, but the 
straw was highest; but the barley was highest of plot 2, which bad 
received only farmyard manure made with maize-meal. E. W. P. 

Growth of Breadstuff's in Various Latitudes. ( Bied . Centr., 
1884, 626—628.)—In Europe, barley (and potatoes) can be grown as 
far north as 70°, but east and westwards the limit falls southwards. 
In the Faroe Islands (61—63°) but little grain is grown, whilst in 
Greenland and Iceland none at all. In East America the limit is 50°, 
which rises to 57—58° on the western coast, whilst on the east coast 
of Asia it again sinks to 50°, gradually rising to 60° (Obi river), 67° 
Archangel, and finally in Sweden to 70°. In the southern hemi¬ 
spheres, the regions of limited growth are not ascertained. The 
latitude does not wholly determine the limit, height above the sea 
must also be taken note of. In Sweden, cereals will not grow at a 
height above a few metres, whilst in Switzerland they flourish at a 
height of 625—1250 metres; wheat requires a higher temperature 
than rye or barley, oats require least warmth. There are many dis¬ 
tricts in the Alps were by reason of the cold no winter corn can be 
sown, yet the summers are hot enough for maize to grow well. In 
the Himalayas, maize is grown at 938 metres, wheat at 3125 metres, 
barley, oats, and rye at 3750 metres, and in Thibet wheat ripens at 
5625 metres. The change in the temperature is remarkable. Pro¬ 
ceeding eastwards, wheat again becomes more nitrogenous, which fact 
is accounted for by the harder winters, tbe hotter summers, and the 
smaller amount of rain than is experienced in Europe. The following 
figures represent the percentages of nitrogen in several samples of 
wheat:— 

Scotch, 2*01; North of France, 2* 08; Lille, 2T8 ; Chemnitz, 2*42; 
Bavarian, 2*20 ; Eldena, 2*18 ; Moravian, 2*36 ; Polish, 2*68 ; Odessa, 
3*12; Tayanzog, 2*54; Rj&san, 2*47; Samara, 3*47; European Russia, 
3*58 ; Wilna, l*95; Central Provinces, 3*57; South-easternPVovinees, 
3*72; Siberia,. 2*65; Tobolsk, 2*74. The nitrogen in rye and barley 
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also varies: Scotch rye, 0'90; German, 2*12; Scotch barley, 1*42; 
Bavarian, 1*72. E. W. P. 

Cultivation of two Varieties of Sorghum, and Preparation of 
Sugar therefrom. By V. Pfuel and another ( Bied. Gentr., 1884, 
628—630).— Eolmts sorghum and E. saccharatnm were sown thin and 
on the flat; the method of cultivation is the same as for maize, and after 
autumn cutting it throws up a good feed for sheep. As regards the 
value of this crop as a source of sugar, it has been found that at the 
period when the seed ripens there is 15 per cent, of saccharose present; 
before that time the quantity is only 1—3 per cent. That the yield 
of sugar may be as high as possible, the rows should be 4 feet apart, 
the seeds (six together) one inch deep, and each plant left at 4 to 6 
inches apart from its neighbour. The rows should run north and 
south, and the land be kept well hoed until the plants are 3 to 4 feet 
high. E, W. P. 

Cultivation of Sorghum in France. By N. Minangoin (Bied, 
Gentr ., 1884, 634).—The cultivation of sorghum is less costly than that 
of beet, and the yield of molasses is less. By the use of Ohamponnois* 
apparatus, good brandy can be prepared, and the residue makes good 
fodder, but the brandy must be thoroughly rectified, which can be 
accomplished without difficulty. E. W. P. 

Drying of Diffusion Cuttings. By M. Marcker and others 
(Bied. Gentr., 1884, 630—632).—Hellriegel states that it is advisable to 
dry these cuttings thoroughly at a high temperature, after which they 
absorb but a relatively small amount of moisture, and keep better. 
Marcher thinks that the digestibleness is impaired by the high heating; 
he also recommends \ percent, of lime to be added, and then pressure 
applied before drying; this prevents swelling, and renders the 
pressing more easy of accomplishment. Gunze and Stammer consider 
that this addition renders the fodder unpalatable; moreover, this 
£ per cent, is equivalent to 10 per cant, of calcium carbonate when the 
sections are dry. Marcker, on the other hand, says cattle eat the 
fodder with vigour, and that the lime only amounts to 4*4 per cent., 
as part is removed by pressing—of the remainder 1*1 per cent, only 
is as carbonate, the rest being present as organic salt; also clover-hay 
frequently contains 3—4 per cent, of lime. Marcker gives the loss 
of organic matter occasioned by his process as 5*32 per cent. 

E. W. P, 

Tobacco Culture, (Bied. Gentr., 1884, 552.)—This paper contains 
notes relative to the growth of tobacco in Gnadenthal, Switzerland. 
Three descriptions are cultivated-—Virginia, Maryland, and Cuban. 
It is found that a soil rich in humus gives good results; heavy soils 
yield greater weight, but inferior quality; newly broken, warm soil 
produces fine, nicely perfumed leaves. As the roots do not penetrate 
the soil deeply, the condition of the subsoil is not of much importance. 
The best manure to use is well rotted, easily assimilable, strong cow- 
dung ; fresh horse and cow-dung make the tobacco sharp, heavy, and 
biting. Irrigation with liquid manure is also advised, J. P. 
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Influence of the Weather on Crops. By C. Fereaei (Bied. 
Gentr 1884, 589).—Regarding wheat, rye, and barley, the crop is 
less the more clondy are the months March to June, the greater 
the number of wet days during spring, and the lower the temperature 
of April to June. From data collected in the valley of the Po, the 
crop on irrigated rice fields is higher when the skies in July and 
August are unclouded; maize yields best when the summer is 
showery. During 1880, and by reason of the cold winter of 1879—80, 
the crop of grapes was reduced 75 per cent, when the mean winter 
temperature was —40°, and the reduction is 50 per cent, when the 
mean temperature is — 2°. E. W. P. 

Dependence of Cultivation on the Depth of the Soil. By 

Heineich ( Bied . Gentr ., 1884, 591—593).—Vegetation is largely 
dependent on the state of concentration of the plant-food in the soil ,* 
the fertility of the soil is not at all measured by the total quantity of 
nourishment present, for a deep soil may contain the same absolute 
quantity of plant-food as a shallow one, but there the concentration 
is much lower. Consequently, if there is a want of manure, the soil 
must be cultivated shallow, so as to keep up the concentration, 
and deep cultivation without a corresponding increase in manure is 
prejudicial to the yield; deep cultivation, however, ensures the 
welfare and certainty of the crop during hard weather, but at the 
expense of the yield. E. W. P. 

Influence of Physical and Chemical Properties of the Soil 
on Evaporation. By C. Esee (Bied. Gentr ., 1884, 505—519).— 
Although the amount of moisture in the soil depends greatly on 
meteorological conditions, yet its physical and chemical state exercises 
much influence, and as this is capable of arbitrary alteration, it is a 
matter of much practical importance. The author has therefore made 
an exhaustive series of experiments with soils of various composition, 
details of which accompany the paper. The general conclusions at 
which he arrives are as follows :— 

The amount of evaporation of a soil depends principally on the 
amount of water contained when thoroughly wet. All soils appear to 
yield aqueous vapour at the same rate. Evaporation pi*oceeds so long 
as the upper layer of soil continues moist, the loss being repaired by 
capillary attraction from the subjacent layers. When capillary attrac¬ 
tion ceases to act, the upper layer dries, and evaporation ceases. 
This drying diminishes the effects'of the ordinary agents of evapora¬ 
tion, wind, <&c., and if the upper layer be broken up mechanically it 
interposes a still deeper shield between the moist subsoil and the 
drying influences of the atmosphere; the same effect is produced by 
a top dressing, or covering of the soil. The physical state of the 
surface is also of great importance, the evaporation from a lumpy, 
coarse surface being considerably greater than from a smooth and well- 
tilled one, but a too finely powdered soil yields water more readily 
than that which is in a moderately granular state. Under natural 
’conditions, soil containing humus dries quickest, sand slowest, and 
clay stands intermediate,. The amount of evaporation is greater 
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in proportion as the surface soil is dark in colour; when there is 
subsoil-water, the amount of evaporation depends on the thickness and 
density of the intermediate layers of earth. The position of the ground 
also affects the question, land exposed to the south losing most. The 
angle at which ground rises from the level is also important, the 
loss of moisture being nearly in proportion to the inclination. 

J. P. 

Influence of the Soil and its Cultivation on the Tempera¬ 
ture of and Moisture in the Air. (Part I.) By E. Wolknv 
( Bied . Oentr ,, 1884, 582—588).—Employing thermometers, the bulbs 
of which were protected from direct radiation by conical paper shades, 
suspended at different heights over various classes of soils, the author 
*found that the air over quartz sand was the warmest, followed by dark 
yellow clay, then chalky sand, and lastly peat; but that the surface of 
the peat was the warmest, then the quartz sand, clay, and chalky sand. 
The probable cause for the higher temperature of the peat, whilst the 
air above it is cooler, is the amount of moisture which it retains, but 
which, when evaporated, removes much heat. On the other hand, 
the light-coloured quartz sand reflects much heat; consequently the 
heat absorbed and employed to evaporate the water is at a minimum, 
and the heating of the air is the most intense. Chalky sand being 
light-coloured reflects much heat, but much water is also retained; 
therefore much heat is retained, and the air temperature falls close to 
that of the air over the peat. Generalising, we have—soils which are 
light-coloured and dry communicate most heat to the air, which 
is reduced when the soil is moist; the minimum of the air tempera¬ 
ture is reached when the soil is dark-coloured, and the heat rendered 
latent by water. Another set of experiments was made on bare soil, 
and on soil carrying clover, the heights of the thermometer above the 
surface being 58 cm., 90 cm., and 200 cm., and the results were:— 
(1) that the air over a field bearing a crop is cooler than it would be 
were there nothing growing; (2) the variation of temperatures under 
the first conditions is less than under the second. The first result 
is brought about by the fact that so much heat is absorbed for the 
evaporation of the water by the leaves, and direct insolation of the 
soil is prevented; moreover the absorptive capacity for heat exerted by 
plants is much higher than that of the stones on the surface. When 
the plants were moistened, the temperature fell below that of the air 
above the same class of plant which was kept dry. 

To observe the influence of orientation, a pyramid of earth (4 square 
metres) was constructed, the four faces of which were directed respec¬ 
tively to the four cardinal points, at an angle of 30° to the horizon. As 
.was to be expected, the air over the southern side was the warmest, 
over the northern side the coldest, whilst the western was warmer 
than the. eastern in the evening, and vice vend. E. W. P. 

Result of Removing Debris from the Surface of Sandy Soil. 
By E. Ramam (Bied. Oentr., 1884, 594—596)— 1 The soil under obser¬ 
vation was sandy, and was covered with the dead needles of pine trees 
growing on it. A plot from which these needles were regularly 
removed by a rake was compared with another kept in its natural 
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state. The .second plot was covered with, moss and coarse grass, 
these had been removed from the experimental plot; as regards the 
moisture present in both plots, it was only in May that the unraked 
plot was the moister, whilst during June to September the raked plot 
contained most water down to a depth of 80 cm.; this is because, as 
the year proceeds, the surface becomes more thickly covered by the 
leaves which, together with the moss, prevent the penetration of the 
rain. By keeping the surface of this class of soil bare a considerable 
Joss of mineral matter occurs, by reason of the rain falling on the bare 
surface, and carrying with it much soluble matter into the lower strata; 
whilst at the same time decomposition of the silicates proceeds more 
rapidly than in the covered soil, because of the greater variation of 
heat and cold. This statement is in opposition to that of other 
observers on tho same subject, but in support of his theory the author 
states that there is 4*6 per cent, of insoluble minerals in the undisturbed 
soil,, whilst in the raked soil there is 3*6 per cent.; also there is a greater 
loss of sulphuric acid and potassium. Moreover,, as he finds that there 
is more nitrogen removed in the* rubbish than is accounted for by the 
loss experienced by the soil, he considers that this class of soil can 
absorb nitrogen from the air*; the quantity of total solids removed 
from the surface is much less than what is- lost by solution in the 
water passing through. E. W, P. 

Pine and Coarse-grained Superphosphates. By F. Farsky 
(Biied, Centr. r 1884, 601—604).—In his earlier communications 
(Abstr., 1882,,90, 550,653), Farsky found that sometimes fine-grained, 
at others coarse-grained superphosphates were most satisfactory. In 
these experiment^, he has attempted to decide the question by experi¬ 
ments made under glass, giving in addition to the superphosphate, 
sodium nitrate, and watering the plants (buckwheat) once and four 
times a day; the result thus obtained was in favour of the fine super¬ 
phosphate and the more frequent watering. In another series, the 
sodium nitrate was replaced by ammonium sulphate, and the water was 
given (1) in* four equal quantities during the day; (2) one half in the 
morning, the other half in the afternoon; (3) one quarter morning and 
three quarters in the evening; (4) the same quantity as in the previous 
experiment, but given after the soil was much dried, It was found that 
the regular watering was best on plots manured with the finely divided 
superphosphate, whilst the irregular watering was more adapted for the 
coarse-grained manui*e. On the whole, the finely divided superphos¬ 
phate is to he recommended for agricultural pui^poses. E. W. P. 

Action of Soluble and Insoluble Phosphates. By A. Voelc ker 
(Bied. Oentr., 1884/599; Jour. Boy. Agri. Soc. } 39, 357).—This is 
the report of the action of the above manures on the experimental 
plots at Woburn, during 1880-81-82-83, i.e., during a whole rotation 
under the four-course system. The report in 1880-81 has already been 
referred to in a previous volume, and as the clover in 1882 failed, we 
have only to remark the results obtained in 1883, when the crop was 
oats. The best yield was obtained on that plot previously, manured 
with Bedonda phosphate, which gave the worst results in 1881; dis- 
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solved and raw bone-meal is advantageous, and the plots produced 
more than the unmanured plot; the lime plot ranks high, in all pro¬ 
bability because of the paucity of lime in the soil (1 per cent.). 

E. W. P. 

Superphosphatic Gypsum as an Absorbent of Ammonia. 

By E. Heiden ( Bied . Gentr ., 1884, 600).—Ooprolites from Helmstadt 
and Goslar were treated with sulphuric acid, the resulting soluble 
phosphate pressed out/ and the residue again treated with acid; the 
residue now consisted of calcium sulphate,.with 4—5 percent, soluble, 
and 1 —2 insoluble phosphate.. Compared with other ammonium 
absorbents as to its action on farmyard manure containing 0'2 per 
cent, of ammoniacal nitrogen, it was found to be vastly superior. 

E. W. P. 

Employment of Potash Manures in Brittany. By G. 
Lechartier (Gompt. rend., 99, 658—-661).—The crops grown on the 
reclaimed soils of Brittany after the application of phosphatic manure, 
rapidly use up the reserve stores of potassium compounds in the soil, 
and although the granitic rocks«from which the soils have been formed 
contain a notable proportion of potassium, the latter can only be 
brought into an assimilable form by continual tillage and exposure to 
the atmosphere. It therefore becomes necessary to employ manures 
rich in potassium compounds, and the use of such manures is attended 
with highly beneficial results, especially if they also contain phosphates 
and nitrogen. C. H. B. 

Potash Manures for Potatoes. By Marcker- (Bied.. Gentr., 1884, 
607—609).—With the exception of potassium sulphate on good loam, 
which raised the percentage of starch 3^5 per cent., all other potash 
manures depressed it T5 per cent.; nor was a good result obtained with 
these manures (kainite, kieserite, &c.) as regards total, yield. This 
statement,, however, only applies to spring manuring,, for potassium 
salts, especially on light soils, are necessary for potatoes, but they must 
be applied at some other period than the spring. The effect of potas* 
sium salts on the nitrogen is remarkable ; they raise the total nitrogen, 
but tbe- percentage of albuminoid nitrogen is lowered, tbe amido- 
nitrogen being correspondingly raised, pointing to tbe conclusion that 
the manured tubers were less ripe than the unmanured, but whether 
this retardation of ripeness was occasioned by the potassium, by the 
chlorine, or by the magnesia present, is not as yet proved. 

E. W. P. 

Sulphuric Acid as Manure, By FI Farsky (Bied. Centr., 1884, 
642).—A plot manured with a compost to which sulphuric acid had 
been added, was less productive than another but unmanured plot. 
This result was probably due to free acid in the compost, as shown 
by analysis. E. W. P. 
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Preparation of Standard Solutions of Carbon Bisulphide. 

By A. Livache ( Gomrpt . rend., 99, 697 — 698). — When carbon bisul¬ 
phide is agitated for a short time with a solution of soap in which 
petroleum has been incorporated by the method previously described 
( Oompt. rend., 97, 249), the bisulphide will dissolve to the extent 
of 200 grams per litre, although only 150 grams of soap are present, 
and this solution can be diluted to any extent without precipitating 
the bisulphide. Besin soaps and various intermediate solvents, such 
as petroleum, essence of terebenthene, &c., can also be employed, 
and in this way solutions of different composition, containing definite 
amounts of carbon bisulphide, can readily be prepared. 

C. H. B. 

Estimation of Minute Quantities of Silver. By C. F. Fohb 
(Qhem . News, 50, 114—115).—For the determination of very small 
quantities of silver, the author proceeds as follows:—10 grams of sub¬ 
stance mixed in the crucible with 20 grams of a mixture of equal 
parts of flour and potash, are fused with 30 grams of proof lead and 
salt in a muffle at a bright red heat for about three hours. The lead 
regulusis scorified once, then cupelled; when it is the size of a poppy 
seed, it is removed to a fresh cupel for completion, and is finally 
finished before the blowpipe. The silver bead, which should be per¬ 
fectly bright and white, is carefully removed, wiped with blotting- 
paper, and its diameter measured on a scale, which consists of two 
converging lines, graduated so as to show the amount of silver; the 
bead is moved along until it touches both lines, and the reading is 
taken two or three times, with the aid of a lens. By this method a 
bead maybe measured which represents 0-00005 per cent, of silver, 
when 10 grams of substance are taken. D, A. L. 

Estimation of Manganese in Cast Iron or Spiegeleisen. By 
C. It. Bloxam ( Chem . News, 50, 112—118),—The following process is 
recommended for the determination of manganese in presence of large 
quantities of iron:— 

The metal is dissolved in hydrochloric acid, and after the removal 
of carbon and silica in the usual way, the solution is heated with a 
few crystals of potassium chlorate, diluted, nearly neutralised with 
ammonia, the iron converted into acetate by means of ammonia mixed 
with excess of acetic acid, and excess of sodium phosphate is then 
added. The precipitated iron phosphate is separated, redissolved, re¬ 
precipitated, <&c. The combined filtrates from these two precipitations 
are mixed with excess of ammonia and boiled (or, better, kept near the 
boiling point for one hour, and left standing over night). Manganese 
ammonium phosphate is precipitated, filtered off, washed, ignited, and 
weighed as pyrophosphate, Mn 2 P20 7 . Good results are quoted, and 
compare favourably with some obtained by the bromine method, 

■ D. A. L. 
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Volumetric Estimation of Manganese; Influence of Organic 
Matter and Iron. By J. B. Mackintosh ( Ghem. News? 50, 75),— 
In reply to a previous communication (Abstr., 1884,220) of the author, 
it was suggested ( ibid ., 499) that the conditions under which he 
worked were not the same as are encountered in the analysis of 
spiegeleisen, and on this basis the author’s views were contested. In 
repudiation of this the author has now made seven experiments with 
spiegeleisen, using the method described in his previous paper ( loc . cit.) 7 
and 0*5 gram for each experiment: in the 1st and 2nd, it was dissolved 
in hydrochloric acid; in the 3rd, 25 c.c. of standard potassium perman¬ 
ganate was added; in the 4th, 35 c.c. permanganate and a considerable 
quantity of a mixture of various kinds of organic matter, which were 
added to the manganese solution after the hydrochloric acid was 
replaced by nitric acid, the heating being then continued until the 
organic matter had disappeared ; in the 5th, the spiegeleisen was dis¬ 
solved in nitric acid, the 6th was the same as the 5 th, with the addi¬ 
tion of organic matter, and in the 7th hydrochloric acid, was the 
solvent, 35 c.c. of permanganate being added without first evaporating 
off the hydrochloric acid. From the results of these experiments, it is 
evident that neither the iron nor the carbonaceous matter of the 
spiegeleisen, nor the extraneous organic matter, have any practical 
effect on the result; but that hydrochloric acid has the effect of lower¬ 
ing the results, presumably from its action on the manganic oxide; 
hence it is important that the potassium chlorate employed should be 
free from chloride. 


Expt. 

c.c. E 2 Mn 2 O s . 

Other substances present. 

Oxidising power of 
precipitate, in terms of 
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The results were as in Table, p. 85, 0*5 gram of jspiegeleisen being 
taken in each case. D. A. L*. 

Separation of Arsenic from Antimony and Tin. By E. 

Hufschmidt ( Per 17, 2245—2248).—When experimenting with 
Bunsen’s and with E. Fischer’s (Abstr.,1881,191) methods, the author 
found that when the arsenic was present in the pentad state, it was 
very difficult to drive it all over by distillation with hydrochloric acid. 
He finds, however, that the following modification of this method 
yields very accurate results. 

The solution containing arsenic is made up to about 250 c.c. by the 
addition of concentrated hydrochloric acid. This liquid is then 
saturated with hydrochloric acid and distilled, a rapid current of 
hydrochloric acid being passed through the solution during the whole 
of the distillation. Almost every trace of arsenic passes over in the 
first 50 c.c. of distillate, but for perfect safety the author advises the 
collection of about 100 c.c. of distillate. The results are equally good 
with arsenic as with arsenious >salts. The very volatile arsenious 
chloride formed should be condensed by passing into a Woulffi bottle 
containing potash. No trace of tin or antimony is volatilised. The 
author gives numerous test estimations of arsenic, both alone and in 
the presence of antimony and tin, the results being very close and 
concordant. The arsenic found was almost always within 0*3 per 
cent, of that employed, -when from 0’07 to 0T5 gram arsenic was 
used. L. T. T. 

Examination of Water. By R. Angus Smith {Second Report 
(1883) to the Local Government Board as Inspector under the Rivers 
Pollution Prevention Act).— This posthumous report consistsjof an 
inquiry into certain characteristics of potable and other waters, and 
especially of new methods proposed by the author for examining the 
organic substances found in them which are of such a character as 
may be supposed to affect health. The first, which promised to bo 
the most important, indicates a method for measuring the amount of 
organic activity, or animal or vegetable vitality, amongst the microbes 
(at least of a ^certain class) which exist in the waters. The second 
part of the report continues the proof, formerly given in the author’s 
first report (1882), of the natural purification of rivers, now, in his 
opinion, beyond dispute, as it can be shown in the laboratory. The 
third part is an account of a method for examining water by means of 
Koch’s gelatin process. This part the author considered to be only 
partly worked out, but its general character, he says, may be seen, 
and the novelty of photographic proofs is a valuable addition to 
ordinary chemical analysis. 

Part I. The Hydrogen Process .—This process depends on the fact 
that most natural waters when treated with sugar and allowed 
to stand, after a certain time give off hydrogen gas. The for¬ 
mation of hydrogen during the decomposition of sugar by vibrios 
has already been observed, and also its formation in very small 
quantities from organic matter in some decompositions. The author, 
however, was unaware that Heinsch, who first used sugar as a 
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test for water, observed that hydrogen gas was liberated, and he 
therefore has brought forward the action of sugar on the organic 
matter in water, as a method for measuring the amount of organic' 
life existing in the water, by means which may be considered as 
purely chemical. The following is a description of tb$ process. 

Tubes 7} inches long, f- inch diameter, and holding 50 c.c., were 
filled with the water to be examined, and 1 per cent, of grape-sugar 
was added, Thesfc tubes were then inverted, sealed at the bottom 
with mercury, and allowed to stand for some weeks. If the purest 
distilled water be used no gas is evolved, nor is gas evolved if the 
natural water be first boiled. From most of the waters experimented 
with, gases commenced to collect in five days, and for purposes of 
comparison, the gases were collected and analysed after 21 days in 
the whole series of results given in this report. The total amount of 
gas obtained in that time varied from 0 c.c. to 14 c.c. The am ount of 
gas remaining dissolved in the water after the evolution in the cold 
was not considered, but it was the author’s intention to have included 
this in his investigations. The presence of carbonic anhydride was 
proved by absorption with caustic potash, the absence of oxygen by 
pyrogallol, and the presence of hydrogen by adding oxygen and 
exploding the mixture. The residue was found to be nitrogen. The 
presence of carbonic anhydride was to be expected, the author before 
analysis having presumed that all the gas evolved was carbonic anhy¬ 
dride. Nitrogen had come partly from the nitrogenons compounds 
decomposed, and partly from nitrogen in solution, and it also was the 
author’s intention to have investigated this decomposition. The 
question considered in this report is the production of hydrogen, and 
as neither carbonic anhydride nor nitrogen has ever appeared in such 
oases without hydrogen, the author considers that gaa to be the 
characteristic of the decomposition. 

The results of the analysis of the gases evolved from a large number 
of waters collected from various parts of the country are given in full. 
They are grouped in 21 tables, of which the following are examples:— 


Table 11 .—London Waters ; received May 8,1888. Sugar alone added . 



c.c of gas 
j evolved 
from 

50 c.c. of 
water. 

c.c. of 
hydrogen 
evolved 
from 

50 c.c. of 
water. 

c.c. of 
nitrogen 
evolved 
from 

50 c.c. of 
water. 

C.C. of 
carbonic 
anhydride 
evolved 
from 

50 c.o. of 
water. 

Percentage composition of 
gases. 

Hydrogen. 

Nitrogen, 

Oarbonic 

anhydride. 

A 

7-09 

4'40 

0-93 

1*76 

62*04 

*13*16 

24-80 

B 

5-75 

3-74 

1-40 

0*61 


24*44 

10 *56 

0 

8-31 

5-47 

2*07 

0*77 

63-21 : 

24-90 

9*24 
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Table 12. —London Waters; received May 8, 1883. Sugar and 
Sodium Phosphate added. 



o.c. of gas 
evolved 
from 

50 c.c. of 
water. 

c.c. of 
hydrogen 
evolved 
from 

50 c.c. of 
water. 

c.c. of 
nitrogen 
evolved 
from 

50 c.c. of 
water. 

[ c.c. of 
| carbonic 
anhydride 
evolved 
from 

50 c.c. of 
water. 

Percentage composition of 
gases. 

Hydrogen. 

Nitrogen. 

Carbonic 

anhydride. 

A 

6*31 

3*82 

0*93 

1*56 

60 *34 

14-85 

24*81 

B 

4*20 

2-72 

0 ’63 

0*85 

64-80 

14*89 

20-31 

C 

9-00 

5*19 

1-63 

2-18 

57-65 

18*14 

24*21 


Table 13. —London Waters; received May 8, 1883. 

The waters were previously softened by Clarke’s process, then sugar 
and sodium phosphate were added. 


A 

3*00 

1*86 

0*84 

0-30 

65 -21 

24*84 

9*95 

B 

4*50 

2-91 

1-14 

0*45 

64-72 

25-28 

10*00 

C 

7*50 

4‘22 

1-78 

1*50 

56 -24 

23-74 

20*02 


Table 14. —London Waters; received May 8, 1883. 

The waters were allowed to stand for 48 hours, and to the deposit 
* sugar and sodium phosphate were added. 


A 

10-37 

6*66 

2*32 

1*39 

64*21 

22 *34 

■nn 

B 

8-24 

3*46 

8*62 

1-16 

60-20 

26-68 


O 

6-78 

4*40 

1*62 

0-76 

64 93 

28-86 

bh 


Table 15. —Waters from Lancashire and its Borders; collected 
Oct. 5, 1883. Sugar alone added. 


A 

4*50 

1 3*04 

0*42 

1*04 

67*55 

9*83 

23*12 

B 

4*13 

: 3*11 

0-45 

0-57 

75 -30 


13*81 

0 

10*00 

7-57 

0-75 

1*68 

75-70 

7-50 

16-80 

V 

12*13 

i 9‘46 

1-10 

1-57 


9-06 

12 *94 

. E 

21*00 

, 16 ‘80 

1*24 

2-96 


5*90 

14*09 

E 

0*00 

! 0-00 

o-oo 

0*00 


0*00 


Qt 

0*00 

0*00 

o-oo 




0*00 

M 

: 0 * 00 . 

0*00 

o-oo 


0-00 



1 

> 8*68 

0*00 

0*87 

1*26 

75 -31 

10*08 

14*61 

J 

i 0*00 

0*00 

o-oo 



0*00 


£ 

0*00 

0*00 

0*00 






14*00 

11*11 

1*21 

1*68 

79-37 

' 8*64 
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The names of the London -water companies to which the letters A, B, and 0 refer 
are omitted in the report. The letters in Table 15refer to the following samples :— 

A. Fountain below Hadfield, Woodhead. 

B. Paradise Well, village of Tintwhistle. 

C. 1st Reservoir, Tintwhistle. 

D. 2nd Reservoir. 

E. Scum from 2nd Reservoir. 

F. Stream, mountain side, between Tintwhistle and Woodhead. 

Or. Mountain stream. 

H. Mountain stream, near Crowden Station. * 

I. 3rd Reservoir. 

J. Mountain stream, near Woodhead. 

K. Mountain stream, 1 mile from Woodhead Station. 

L. 5th Reservoir. 


THe following table gives the average amount of hydrogen from all 
the waters examined, and the. number of samples in each table:— 




Average 
amount of 
hydrogen 
evolved in c.c. 
from 50 c.c. 
water. 

Number 

of 

samples. 

Derbyshire -waters (Buxton and neighbourhood), 
April 19th, 1883— 

Sugar alone added to the waters.. 

1-09 

9 

‘ Sugar and sodium phosphate added.... 

1*56 

9 

Flintshire waters (Mostyn, Holywell, St. Asaph)— 
Sugar alone added to the waters .. 

1-96 

7 

Sugar and sodium phosphate added.. 

2-01 

7 

London waters; received Feb. 13th, 1883— 

Sugar alone added to the waters .............. 

2*69 

5 

Sugar and sodium phosphate added............ 

2*59 

6 

London waters; received April 12th, 1883- 

Sugar alone added to the waters ..... 

2*85 

5 

Sugar and sodium phosphate added............ 

3*20 

5 

The waters were allowed to stand for 48 hours: 
then the clear water was syphoned off, and 
sugar added to the clear water... 

2*54 

5 

The waters were allowed to stand for 48- hours:! 
then the clear water was syphoned off, and 
sugar added to the deposit.... .... 

3*57 

5 

London waters; received May 8th, 1883— 

Table 11 (see page 87) ... 

4*54 

3 

Table 12 ( 

; >, ss) ... 

3*91 

3 

Table 13 1 

( „ 88) .. 

3*00 

3 

Table 14 { 

: » 88)... 

4*84 

3 

Lancashire waters; collected October, 1883— 

Table 15 ... 

3*71 

11 

Sewage rivers: Irk, Irwell, Medloct, and canal 
waters— 

With sugar added ....... • 

8*88 

10 
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Average 
amount of 
hydrogen 
evolved in c.c. 
from 50 c.c. 
water. 

Number 

of 

samples. 

Salford sewage water— 



With sugar added ..... 

5’04 

4 

Scum from reservoir at Wioodhead ...... 

m -so 

1 

Mud from a stream at Buxton— 



Sugar alone added... 

4*49 

1 

Sugar and sodium pliospliate added... 

5*53 

1 


The author considered his results—when it is remembered that they 
are first experiments of a very delicate nature—as fairly uniform, 
although in certain instances unexpected results were obtained. From 
the analyses it is found that the higher waters in Derbyshire give 
out less hydrogen than the lower waters where sewage enters the 
brooks, and also give out less gas than the lower waters of the 
drainage of the Thames Valley, or any other place. The waters of 
Longdendale and neighbourhood, which form the supply of Man¬ 
chester, as a rule are very free from hydrogen, and in some trials of 
Manchester water no hydrogen was obtained, showing the great 
puinty at times of the water so far as this test is capable of illus¬ 
trating it. 

A series of experiments was also made to test the effect of bacteria 
on the evolution of hydrogen, and to find if they were the actual cause 
of the evolution. The microbes used were obtained from the surface 
of gelatin which had been dissolved in water containing more or less 
sewage, and allowed to stand for a time. The liquid portion at the 
surface contained countless numbers of bacteria, and in each case a 
small drop was all that was required. The results showed (for full 
particulars the original paper must be consulted) that Medlock water 
which contains sewage and chemicals, gave out its hydrogen much 
more quickly when bacteria were added: that the addition of bac¬ 
teria to distilled water produces results such as are found in less pure 
water; that Manchester water when boiled and thus rendered 
incapable of producing gas from sugar, gave out hydrogen when bac¬ 
teria were added; and that by adding more sugar and bacteria to a 
water which had given out a great deal of hydrogen, gases con¬ 
sisting of hydrogen and carbonic anhydride, with little or no nitrogen, 
were again evolved. 

The author, in discussing the value of this method, considered that 
in uiany natural waters sugar is made to ferment and give out 
hydrogen gas, aird that the amount of this gas, which in some is very 
small, increases in proportion to the impurity in the water. That 
the kind of microbes is such,'that if present in large numbers 
they render the water impure to the senses, and that decompo- 
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sxtioix is caused by organisms in this way is shown by the absence of 
hydrogen on treating boiled water by sugar. 

That this method of estimation deals with bodies of an offensive 
character we have the fact of their increase from the purest water of 
the mountain to the worst sewage. As far as the hydrogen is con¬ 
cerned, there seems to be a regular gradation. According to Pasteur, 
it appears that microzymes may be various in activity without changing 
their appearance, that they may be attenuated to any extent, and that 
their power may be virulent to any extent. To say that a certain 
class of microbes is present is net to have a very definite idea, the 
importance lies in the activity. The author could not say whether 
this method is a real measurement of .the amount of organic life, or 
only a measurement of the vitality of certain organisms, but if 
microbes when very active decompose sugar and produce hydi'ogen in 
greater abundance ihan when inactive, then the hydrogen becomes the 
measure of their power. 

The author has further discussed and speculated as to the value of 
this method at great length, hut finally says that whether it measures 
the activity, quantity, or other characteristics of the (Organisms in the 
water, is a matter yet to be decided. 

Part II. The Elimination of Nitrogen during Putrefaction of Water, 
—This is a continuation of the author’s work published in his first 
report on water (1882). Prom the first report he quotes largely, and 
has shown (1) that bodies containing protein compounds when in 
abundance of water and in common air may be oxidised and form nitric 
acid; (2) that the same organic bodies in a state of decomposition, 
and in water, may be oxidised at the expense-of the nitrates, and give 
off nitrogen. In the first case, a certain quantity of aewage is in the 
water, but is overpowered by the air, in the second the sewage is in 
excess, and overpowers the nitrates. He has shown also that the 
purification of sewer river water is effected in nature first by putre¬ 
faction, and secondly by thorough oxidation. He gives some further 
results which show the escape of free nitoogen from sewer river water 
when treated with potassium nitrate. 

(1.) 1150 c.c. of Medlock water when treated with 1 gram of nitre 
gave off 103*3 c.c. nitrogen in 39 days (1 gram potassium nitrate 
contains 110*2 c.c. nitrogen). 

(2.) Bridgewater Canal water and Manchester water, when treated 
with potassium nitrate, gave off no nitrogen after 46 days’ observation. 

(3.) Salford sewage water when treated with 0*1 per cent, of nitre 
gave off the whole of the nitrogen contained in the potassium nitrate, 
in 22 to 28 days; in some cases a little more was given off afterwards. 

The remainder of this part contains Lauth’s results {Govnpt, rend 
84, 417) on the same subject. 

Part III. The Gelatin Process ,—The use of gelatin as an indicator 
of the amount of vital matter in water was suggested by Koch’s 
work: .The chief advantage in the method is that the gelatin prevents 
the water from moving, and that every point which has vitality in it 
is able to assert itself, the number existing in the water being seen at 
a glance. The following is the method employed by the author 

A solution containing 5 per cent, of solid thin leaf gelatin was 



92 


ABSTRACTS OF CHEMICAL PAPERS. 


heated to 100°, clarified with fresh albumin, and filtered. This solu¬ 
tion melts at about 27°. 25 c.c. of this solution, at a little over 27°, 

were mixed with 25 c.c. water in a test-tube, about 8 inches long and 
1 inch diameter, closed with a stopper of cotton-wool, and kept for a 
few minutes at 27°. Along with tbe waters to be tested, distilled 
water and Manchester water were thus treated for the sake of com¬ 
parison. The rest of the process consists in observing day by day 
the changes in the gelatin. The number of spheres or centres of 
microbes is one measure, the depth to which the surface becomes 
liquid is a second, and the number of days before putrescence sets in 
is a third. In the case of most waters, the gelatin is completely 
decomposed in about 7 days, but much depends on the temperature, 
and in the case of pure distilled water it may keep for a much longer 
time; a photograph of a gelatin solution with distilled water is shown 
which at the end of 15 days is still quite undecomposed. 

The results seem to show that in sewer waters, and in very impure 
waters, the gelatin is rendered liquid at the surface, and this fluidity 
increases until the whole becomes liquid. The liquid is alive with bac¬ 
teria. Iu the case of potable waters, such as the Manchester water, the 
whole tube becomes in two or three days filled with perfectly formed 
transparent spheres at the bottom of which is a little white line. 
These are found to be liquid and to contain a great mass of active 
and inactive bacteria. Also a number of minute white specks appear 
which seem to indicate the number of points of vitality; they are 
also filled with bacteria, but of a different kind, as they do not form 
liquid spheres around them. In some cases, gases are evolved, and 
form globules or discs in the gelatin. The effects, or rate of effects, 
depends much on the temperature, and, without comparison with 
known waters, conclusions should not be drawn. 

Of all the forms of change, that which seems to be connected 
with the most offensive water, is the liquefying of the surface. The 
other changes are more or less objectionable, according to the number 
of points of activity which the author considers are measures of 
impurity. Whether these germs are to be supposed as productive of 
disease, or productive of it by their multiplication, the author was 
unable to say, but in those cases where they are most numerous, the 
water is not so good to the senses, and therefore the method is clearly 
an independent measure of excellence. 

The hydrogen method agreed well with the results obtained with 
gelatin, but the gelatin sometimes showed minute impurities when 
hydrogen did not appear. Whether the microbes which transform 
gelatin also produce hydrogen, the author was unable to decide, but as 
the results correspond very fairly, the probability is in favour of the 
affirmative. 

The author had prepared photographs of 125 samples of water 
treated with gelatin (in some cases with sugar, or sodium phosphate, 
of both, in addition), and has. minutely described many of them. 
Unfortunately the whole of the photographs could not be included in 
ttereport, but those selected by the author are very good examples of 
the appearance of the gelatin after 8, 5, or 7 days. A few of them 
are comparable. The photographs of a series of London waters with 
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gelatin may be compared with those of a series of Derbyshire and 
Flintshire waters—the London waters seem to be inferior to the others. 
Manchester water was always found superior by this test to London 
water. For the description of the changes, the original paper and the 
photographs themselves must be referred to. The following is a 
description of a few:— 

October, 1883.—Distilled water: No alteration during 8 days’ 
observation. 

Manchester water (from laboratory tap) : After 3 days, innumerable 
small spheres appeared. After 4 days, these spheres had increased 
in size, the surface of the gelatin remaining firm. After 5 days, a 
deposit had formed at the bottom of the spheres, and transformation 
of the gelatin was taking place very rapidly. 

Samples of water taken from the reservoirs for the supply of 
Manchester, between Woodhead and Hatfield, gave similar results to 
the Manchester tap water. Samples of water, taken from the moun¬ 
tain sides at Woodhead, developed a large number of “ points ” after 
3 days. After 4 days, discs of gas appeared, but spheres were absent. 
“ Dots ” or small “ specks ” were observed, but they did not increase 
in size. 

Scum taken from one of the reservoirs showed after three days 
innumerable dots dispersed throughout the gelatin, and a large number 
of discs of gas also appeared. The gelatin gradually softened, and 
the development of the germs was far more advanced than in any of 
the other specimens of water under examination. 

April 20th, 1883.—Distilled water: No alteration after 15 days’ 
observation. 

Manchester water: On the second day a number of minute spheres 
appeared, which had enlarged on the third day, the surface of the 
gelatin being unaltered. On the fourth day the spbei*es had increased 
in size and number, and a deposit was forming at the bottom of the 
spheres. 

Water from below Buxton receiving sewage, although looking 
clear: On the second day, a distinct band of minute spheres appeared 
at the surface of the gelatin. On the third day, the surface of the 
gelatin was quite liquid to a depth of 5 mm,, and of a greenish colour. 
On the fourth day, a few discs of gas appealed, the surface of the 
gelatin being liquid to a depth of 7 mm. 

In the same way, London water collected from the various com¬ 
panies’ supply in February, April, and May, 1883, are described by 
the aid of photographs, and compared with distilled and Manchester 
water. » A. B. 

Testing Mineral Oils. By E. Valenta (Dingl polyh J., 253, 
418—421).—Referring to the adulteration of mineral oils with resin 
oils the author, in a previous communication (Abstr., 1884, 1079) 
mentioned that by the aid of glacial acetic acid at a certain tempera¬ 
ture, it is possible to detect adulterations of mineral nils with Tesin 
oils with comparative ease. He has continued his researches in this 
direction, and now gives the results of some experiments which he 
has obtained in conjunction with Feigerle. 
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Solubility Values of Different Mineral Oils. Sp. gr. of Glacial 
Acetic Acid at 15° = 1*0562. 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


Name of 
mineral oil. 

Sp. gr. 
at 15°. 

Oil dis¬ 
solved by 
100 grams 
glacial 
acetic acid 
at 50°.. 

Oil dis¬ 
solved by 
10 c.c. 
glacial 
acetic acid 
at 50°. 



grams. 

grams. 

Lubricating oil 

0*9090 

5 -7648' ’ 

0 *6089 

Ditto ... 

0-9090 

& - 7789 

0-6104 

Engine oil (yel¬ 
low) 

0*9139 

5 -7333 

0*6056 

Machine oil 

0 *9109 

4-7778 

0-5046 

(yellow) 




Heavy mineral 

0*9090 

4-2810 

0*4522^ 


oil (thin) 





Light mineral 

0 *8830 

4-7009 

0 -4965 


oil (thin) 





Fatty mineral 

0 -9070 

2-6729 

0*2823 


oil (thick) 


1 


Green oil ..». 

0*9105 

6-4988 

0*6849 

Blue oil. 

0-9016 

6-0170 

0*6342 

Vulcan oil.,.. 

0 *9259 

3*3451 

0*3525 


Remarks. 


Pale yellow, dear, highly 
fluorescent oil, almost 
colourless. 

Dark orange colour, 
odourless, highly fluor¬ 
escent-, and clear. 

Pale yellow, highly fluor¬ 
escent, and. odourless. 

Oils having a pale yel¬ 
low to orange-yellow 
colour, fluorescent, 
perfectly neutral, and 
odourless. 

Blackish- - brown non - 
transparent oil, having 
a tarry odour. 

Dark brownish - red, 
opaque, highly fluor¬ 
escent, tarry odour. 

Almost black - brown, 
Opaque, thin liquid oil, 
tarry odour, highly 
fluorescent. 


For quantitative estimation, the method adapted is as follows:— 
2 c.c. of the oil are treated with 10 e.c. glacial acetic acid, and heated 
for five minutes in a bosely corked test-tube in a water-bath. The 
mixture is then passed through a small filter, and the middle part of 
the filtrate collected. A weighed quantity of this solution is titrated 
with standard alkali and the weight of glacial acetic acid contained 
in the solution calculated. The difference in the weight between the 
solution and the glacial acetic acid gives the amount of oil contained 
in the former. It has been found, however, by experiment that the 
solubility does not increase with the percentage of resin oil contained 
in a mineral oil, hence this method is not suitable for the quantitative 
determination of the amount of resin oil in such mixtures. The sub¬ 
joined table gives the numbers which were obtained for the solubility 
9f different mixtures of oils containing a known amount of resin 
oil , 
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Solubility of Different Mixtures of Yellow Engine Oil and Crude Resin 
Oil at 50°. Sp. gr. at 15°: Glacial Acetic Add = 1*0562, Mineral 
Oil = 0*9139, and Resin Oil = 1*0023. i 


Amount of 
resin oil in the 
mixture. 

Oil dissolved 
by 100 grams 
glacial acetic 
acid. 

Oil dissolved 
by 10 c.c. 
glacial acetic 
acid. 

Remarks. 

Per cent, by vol. 

grama. 

grams. 

a 

0 

, 5-7333 

0 -6056 

The crude resin oil was obtained 

\ 25 

7-3973 

© *7796 

from Wagenmann, of Vienna. 

\ 50 

1 8-3653 

0 -8816 

It had a dark brown colour, 

i 75 

12-5601 

1-3237 

tarry odour, high viscosity, 

f 100 

J _ 

16-8782 

1*7788 

, 

and resinified in the air. 


IThe rotatory power*of resin oils may be employed for the recogni¬ 
tion of the purity of a mineral oil, the latter being optically inactive. 
Wot this purpose, the- author recommends the use of Mitscherlich’s 
polarising apparatus, with the modification that in the case of highly 
coloured oils, they are, first subjected to a treatment with potassium 
ferrocyanidle and filtered. A further difference between resin and 
mineral oils is their behaviour with iodine. The author adopted the 
method recently described by Hubl (ibid., 253 r 284), and found that 
mineral oils fail to absorb more than 140 mgyms. iodine per gram 
of oil, whilst the iodine number for resin oils ranged between 430 and 
480 mgrms. D. B. 

Determination of the Nature of the. Crude Oil in Turkey- 
red Oil. By A. Muller-Jacobs (Dingl polyt . J. r 253, 473).—On 
rendering a very dilute solution of Turkey-red oil alkaline with 
aqueous ammonia, the mixture should remain perfectly clear on stand¬ 
ing. The formation of a precipitate indicates the presence of solid 
fats or their corresponding natural glycerol ethers (palmitin and 
stearin), and shows that for the manufacture of the Turkey-red oil 
either impure castor oil or other crude oils, such aa rape oil, sesam6 
oil, train oil, cotton-seed oil, olive oil, or mixtures of both were used. 
The separation takes place oply in very weak solutions, in which the 
solvent action of sodium sulpholeate fails to prevent the precipitation 
of the solid fats. 

To recognise the purity of Turkey-red oil, Beusemann recommends 
the determination of the melting point of the fatty acids separated 
therefrom. On decomposing Turkey-red oil by boiling it with dilute 
acids, and determining the melting point of the resulting mass, which 
consists of unaltered oil and liquid and solid acids, it is possible also to 
judge of the nature of the crude oil employed in the manufacture, 
finally, the behaviour of the separated mass with alcohol affords 
valuable indications of the purity of Turkey-red oil; that from the 
pure oil, obtained from castor oil, forming a clear solution, whilst the 
mass separated from other crude oils gives a turbid solution with 







ABSTRACTS OP CHEMICAL PAPERS. 


96 

alcohol, and this, on standing, deposits oily particles consisting of un¬ 
altered triglycerides. D. B. 

Bromine as a Test for Quinine, Narcotine, and Morphine. 

By A. Eiloaut ( Chem . News, 50, 102—103).—The following note refers 
to the delicacy of various modes of employing bromine for the detection 
of certain alkaloids. Quinine. —part can be detected in solu¬ 
tion by the red colour produced by the successive addition of bromine 
water, mercuric cyanide, and precipitated chalk; by using 

bromine water, potassium ferrocyanide, and borax, Vogel’s test ; 
■afiZw by employing petroleum instead of mercuric cyanide, or with 
Bloxam’s test (Abstr., 1888, 1175), when chalk is added before 
bromine, or by the green fluorescence produced when a neutral srltt- - 
lion of quinine is mixed with excess of bromine, boiled to expel ^.e 
excess, and then cooled; ywo q "when bromine (without dehromi) a ^- 
ing agent) and chalk are used; in such cases, neutralising agents, w 3a k 
ammonia, zinc oxide, &c., produce a crimson colour; can $SO 

he detected with Bloxam’s test, as described (loc. ctt.). Narcotim — 
part gives a red colour if its hydrochloric acid solution, contaP- 
ing a slight excess of bromine, is neutralised with calcium carbon at, 5 
with more than xoW narcotine, the red is followed by violet a£ 
blue. This is the case even after the solution has been brommatl> 
for some time, whereas quinine gives no colour with chalk afteK. 
standing. Tartaric or acetic acid impedes the production of the colour. 
Morphine. —xaViT P ar ^ produces a red colour, when a solution contain¬ 
ing it is boiled with excess of bromine water, neutralised with chalk, and 
again boiled; smaller quantities give rise to an orange or brown colora¬ 
tion, which is bleached by bromine water; ttsW o can be detected by 
the bleaching effect of bromine water on the subdivided neutralised 
solution. Strychnine , cinchonine , and caffeine give no characteristic 
reaction with bromine and chalk. D. A. L. 

Estimation of the Wool, Silk, and Cotton in Tissues. By A. 
Remont (Chem. News, 50, 123—124).—Pour portions of the material 
to be examined are taken, each weighing 2 grams. One is reserved, 
the other three are boiled for a quarter of an hour in 3 per cent, 
hydrochloric acid, and if the liquid is very much coloured the boiling 
is continued for half an hour longer with fresh acid; this operation 
removes the dressing; one of these three samples is reserved. To 
remove the silk from the other two, they are dipped for one or two 
minutes into a boiling solution of basic zinc chloride (60° B.), which is 
prepared by heating a mixture of 1000 parts of fused zinc chloride, 
850 parts of water, and 40 parts zinc oxide, until the latter is dis¬ 
solved. The two samples are then washed, first in acidulated and then 
in pure water; one is reserved, the other is gently boiled for a quarter 
of an hour in 60 to 80 c.c. of soda solution (sp. gr. 1*020) to remove 
wool; the residue is washed as in the last case. 

The four samples are now heated in distilled water for a quarter of 
hour, left to dry spontaneously, and are then weighed. The first 
should weigh 2 grams, if it does not, any considerable loss must be 
iaten^ account, the difference between the weights of samples 1 
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and 2 is the weight of the dressing, between 2 and 3 that of the silk, 
between 3 and 4 the wool, the residue being the vegetable fibre ; the 
last two are only approximate, as the vegetable fibre is somewhat 
attacked by the soda solution. 

Boiling with dilute acid removes dyes readily from cotton, less 
readily from wool, and only imperfectly from silk. Dark-coloured 
silks are most heavily weighted, and sometimes the weighting is so 
heavy that the colour is not sufficiently removed ; it is then necessary 
to determine the amount of iron present in the ash of a few threads of 
the treated sample, and if it exceeds 5 per cent., it must be taken into 
account. D. A. L. 


Technical Chemistry. 


/ Antiseptic Properties of Carbon Bisulphide. By Ckundi-Bey 
(Comjpt. rend., 99, 509—511).—Carbon bisulphide is soluble in 
water to the extent of from 2 to 3 parts per million at 18—20°. By 
agitating carbon bisulphide with water in a flask completely filled, a 
solution can be obtained containing approximately as much as 
05 gram of carbon bisulphide per litre. Carbon bisulphide alone and 
in aqueous solution arrests all fermentations, kills microbes, and is 
one of the most energetic of antiseptics. It moreover possesses con¬ 
siderable penetrating power. A solution of carbon bisulphide in 
alcohol of 96° decomposes slowly and gives rise to various products, 
notably hydrogen sulphide. 

During 20 years’ experience amongst workmen continually exposed 
to the vapours of carbon bisulphide, the author has never observed 
any paralysis of lower or npper limbs, nor any destruction of 
masculine faculties. When breathed in certain proportions, the 
yapour of carbon bisulphide produces effects similar to those of 
etherisation, the only disagreeable after-effect being heaviness of the 
head, which soon passes off. When applied to the skin, carbon bisul¬ 
phide acts almost instantly as an energetic revulsive, the pain pro¬ 
duced being similar to that caused by boiling water. The pain, 
however, ceases as soon as the carbon bisulphide is volatilised, and 
no ulceration is produced. 

The author recommends the use of carbon bisulphide both externally 
and internally, in aqueous solution and in the form of spray, in cases 
of cholera, typhoid, and other diseases resulting from the action of 
microbes. It may also be used to disinfect the evacuations, clothes, 
&c., of cholera patients and others, and an aqueous solution may 
employed to water the streets and to wash out rooms in cases of 
epidemics. Dr. Dujardin-Baumetz finds that the internal administra¬ 
tion of an aqueous solution in cases of typhus arrests the diarrhoea-, 
and disinfects the breath and the excretions of the patient. 

When the aqueous solution is swallowed, it has a sweet, warm taste,. 

vol. XLym. h 
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and produces a sensation of warmth in the stomach, followed after 
some time by irritation of the nose similar to that produced by sul¬ 
phurous anhydride. These sensations are followed by slight heaviness 
of the head, which soon passes away. 

For medicinal use, the carbon bisulphide must he carefully purified 
by agitating it with mercury until no further formation of mercuric 
sulphide takes'place. C, H. B. 

Preparation «• of Potassium Magnesium Sulphate, (Dingl, 
polyt 254, ’48.)—The Gonsolidirten Alkaliwerhe of Westeregeln 
first prepare the crude salt as artificial camallite, which is then 
decomposed by treatment with schonite mother-liquor. By this 
treatment, the amount of potassium chloride is doubled, whilst the 
mother-liquor becomes proportionally richer in magnesium chloride 
The product is then warmed with a corresponding amount of magn 
sium sulphate solution. On cooling, schonite, amounting to 65—j. 
per cent, of the potassium chloride employed, separates out, the r 
remaining in solution, which is applied as above, to decompose ? 
artificial carnallite. The solution can be evaporated so that artifi^ 
carnallite crystallises out, or it may be employed as solvent' 
crude salt. J. 1 

Manufacture of Aluminium. (Dingl polyt J., 253, 426^ 
—Gadsden (Ger. Pat. 27,572, August., 1883) proposes to prepare 
aluminium by subjecting aluminium chloride to the vapour of sodium 
evolved from retorts in which a mixture of sodium carbonate with 
charcoal is intensely heated. " 

For the manufacture of aluminium-bronze, Webster (Ger. Pat. 
28,117, January, 1884) prepares (1) an alloy consisting of 15 parts 
aluminium and 85 parts tin, and (2) an alloy composed of 17 parts 
nickel, 17 parts copper, and 66 parts tin. He then fuses equal parts 
of these alloys with copper, the best result being obtained with 
84 parts copper to 8 parts of each alloy. The resulting bronze is 
suitable for the preparation of gas tings of various kinds, tubes, guns, 
plates, wires, hydraulic apparatus, boiler-plates, domestic utensils, <&o. 

D. B. 

Utilisation of Zinciferous Burnt Pyrites, (Dingl polyt 
254, 89—90.)—The mining and smelting directors of Kdnigshtitte 
propose to roast burnt pyrites containing zinc with sodium chloride, 
and then to extract with water acidified with hydrochloric acid. The 
solution is freed from copper when necessary, and freed from sodium 
sulphate by concentration and cooling. The zinc solution is then 
treated for metallic zinc or for zinc preparations, by known methods. 

J. T. 

The Siemens-Martin Process. By M. JimocK (Dingl polyt 
253, 509— 514).—The author gives a detailed account of the mode of 
working this process at the Phoenix Iron Works in Ruhrort. The gas 
generator consists of eight chambers, which are charged at intervals 
of three hours with about 600 kilos, of coal having the following 
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Oxygen 

Carbon. Hydrogen. and nitrogen. • Ash. 

71*10 4*24 11-92 12*74 


The gas from two chambers is sufficient for the working of one rever¬ 
beratory furnace. Each furnace is provided with four regenerating 
chambers. The charge consists of about 400 kilos, grey pig iron, 
150 ldlos. spiegeleisen, 1500 kilos, steel scrap, and 25 to 50 kilos, 
wrought-iron scrap, from 20—40 kilos, spiegeleisen being added 
towards the end of the heating. A charge is worked of in from 
8—9 hours. The author has investigated the'working of a'charge 
consisting of spiegeleisen, English grey pig iron (Maryport), and 
Bessemer pig iron, which was produced at the Phoenix Works. The 
pig iron used had the following composition:— 


Bessemer pig iron . 
English pig iron .... 


Combined 

Graphite. carbon. 

Mn. 1 

Si- 

P. 

3*09 

0-97 

2-55 

1159 

0-116 

3*45 

0-71 

0-12 

2-37 

0-059 


Cu. ■ S. Fe. 


Bessemer pig iron.... 0*249 0*018 91*417 

English pig iron- ...... trace trace 93*291 


After fusing this mixture, some ends of Bessemer steel rails 
were added, and. finally spiegeleisen. The steel when tested was- 
found to fulfil the requirements of good Martin steel. It gave by 
analysis— 

Mn. C. - Si. K S. Fe. 

0*304 0*336 0*035 0*160 0*006' 99*159 

The slag had the following composition:— 

Bio* P 3 O s , S. FeO. ALA. MnO.- CaO,. MgO. 

50*18 0*02 0*014 25*75 2*61 20*44 0*62 0*17 

The author then describes a second process, in which- the furnace 
was worked too cold. The steel produced was too soft, and had to be 
reworked with an additional quantity of spiegeleisen until the desired 
degree of hardness was obtained. 

The following analysis gives the composition of the gas from the 
generator, tested in accordance with. Stockmann’s method :— 

Per cent. Per cent, 

by volume. by weight. 

61*49 64*83 

4*45 7*36 

23*24 24*50 

2*07 1*24 

■ 6*49 0*55 

£*26 1:52 

The gas contained 13*61 per cent, (by weight) of lamp-black and. 


Nitrogen .. 

Carbonic anhydride 
Carbonic oxide.... 

Hydrocarbons .... 

Hydrogen ........ 

Steam*............ 
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ash, and 0*9 per cent. tar. Since, in addition to the 13*61 per cent, of 
soot and ash, only about 27 per cent, of calorific substances were con¬ 
tained in the gas, the decrease of the temperature in the furnace is 
easily explained. D. B. 

Analysis of some Indian Bronzes and their Patina. By A. 
Arche and 0. Hassack ( Dingl . polyt. J 253, 514—519).—The inves¬ 
tigation which forms the subject of the present paper refers tjo two 
Indo-Chinese ceremonial drums, placed at the disposal of the authors 
by Count Hans Wilcgek, One of these was recently bought for the 
Natural History Museum of Vienna, whilst the other belongs to Count 
Wilczek, and was shown at the Bronze Exhibition in Austria in 1883. 
The first dram (marked A) is perfectly sound, but the second drum 
(marked B) has lost its pedestal, and has been repaired with bronze 
plates in one or two defective places, otherwise both instruments are 
similar in form, size, and design. It was found that the pieces used 
for repairing the drum B did not belong to the missing pedestal, as 
their composition differed considerably from that of the metal B. 
The authors therefore subjected this patchwork to a separate exami¬ 
nation, so that three Indian bronzes and their patina were analysed. 

Analysis of the three alloys 


Cu. Pb. Sn. Sb. As. Ee. CaO. SiO,. 

A. 60*82 15*68 10*88 1*16 traces 0*91 0*38 1*13 

B. 70*79 14*25 4*90 3*21 0*79 0*30 0*12 1*26 

Fateh work 68*78 17*55 6*88 — — 0*85 traces 0*29 

S. C. H 2 0. O. 

A. 1*37 1*05 2*92 3*13 = 99*43 

B. 2*20 0*94 0*89 — = 99*65 


Patchwork.. 1*49 0*70 1*89 0*66 = 99*09 

’The patchwork had been fastened with iron rivets. Small pieces of 
solder were detected also. The iron rivets gave by analysis iron 97*43, 
carbon 2*20, and traces of sulphur and phosphorus. The solder was 
composed of— 

Cu. Pb. Sn. .. Zn. Ee. Si0 2 . As, S, Co, Nl H s O, CO s , loss. 

66*70 3*78 0*55 23*97 0*82 0*12 traces 4*06 

Analysis of the patina:— 

CuO. PbO. SnO s . Ee 3 0 3 + Al 2 0 3 . CaO. MgO. Si0 2 . 

A. 28*08 4*95 0*45 2*82 1*19 . traces 45*29 

B,.. 11*00 0*59 0*05 1T1 0*31 traces 77*51 

Patchwork 26*11 12*98 10*52 4*46 5*66 0*27 15*24 



so 3 . 

co 2 . 

c. 

Water 

of hydration. 

Water. 

A... 

traces 

6-33 

2-16 

4-27 

3-92 = 99-46 

B. 

traces 

1-60 

075 

1-90 

3-18 = 98-00 

Patchwork 

0*97 

5-14 

3-88 

615 

7-04 = 98-42 
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Patina A. The numbers obtained by analysis agree with, the 
formulae CuC0 3 ,2Cu0 2 H 2 and 2PbC0 3 ,Pb0 2 H 2 :— 

28*08 CuO inquire for CuC 03 , 2 Cu 0 2 H 3 .... 5*35 C0 2 . 


4*95 PbO „ 2PbC0 3 ,Pb0 3 H 2 .... 0*65 „ 

Total. 6*00 ,, 


Pound- 6*33 „ 

Patina B contains a copper carbonate poorer in carbonic anhydride 
and the same lead carbonate as patina A:— 

11*00 CuO require for CuG0 3 ,3Cu0 2 H 2 .... 1*53 C0 2 . 

.0*59 PbO „ 2PbC0 3 ,Pb0 2 H 2 . f ,. 0*08 „ 

Total. 1*61 „ 

Pound .... 1*60 „ 

The patina of the patchwork contains the same carbonates as B:— 

26*11 CuO require for CuC0 3 ,3CuQ 2 H 2 .... 3*63 C0 2 . 

12*98 PbO „ 2PbC0 3 ,Pb0 3 H 3 .... 1*70 „ 

Total.,.... 5*33 „ 

Pound .... 5*14 „ 

By taking the essential constituents of each patina, i.e., the stannic 
hydroxide and basic carbonates, and calculating them on 100, the 
composition of the pure patina without admixture with foreign 
impurities is obtained, thus:— 

Patina of 

Patina A. Patina B. patchwork. 

CnC0 3 ,2Cu0 2 H 2 .. 85*83. CuC0 3 ,3Cu0 2 H 2 .. 95*11 56*08 

2PbC0 3 ,Pb0 2 H r . 13*01 2PbC0 3 ,Pb0 2 H 3 , , 4*49 24*62 

SnOsH 2 .1*16 SnO s H 3 0*40 19*30 

D. B. 

Process for Bleaching Ozokerite. By C, O f Chbmdt (JDingl 
polyt. 253, 413—415). The object of this process is to prevent 
the darkening of ozokerite during bleaching. The author proposes 
to melt the material in water kept at a temperature of 70°. After 
allowing the impurities to settle, the melted matter is decanted into a 
retort, treated with 5—15 per cent, flowers of sulphur, and distilled 
by the aid of superheated steam. The distillation, which is not frac¬ 
tional, gives a yellow crystalline product. The action of the sulphur 
is partly mechanical and partly chemical. The product of the distil¬ 
lation may be treated in either of two ways (1) by subjecting cakes of 
the distillate to pressure, the plates of the press being at a temperature 
of 35° to 50°, thus expressing the oils and hydrocarbons melting at 
low temperatures; (2) by reducing the distillate to powder, and sub¬ 
jecting it to a spray of waiter at a temperature of 45° to 60°, so as to 
wash away the oils and readily fusible hydrocarbons. Instead of water, 
amyl alpohgl pr other solvent of hydrocarbon oils maybe employed at 







102 


ABSTRACTS OF CHEMICAL PAPERS. 


the ordinary temperature. The product obtained, according to either 
of these modes of treatment is melted on a water-bath at 35—70°, 
and 20 per cent, amyl alcohol added. It is then mixed intimately, 
and cast into moulds. The resulting cakes after being subjected to 
pressure are melted, digested for four hours in agitation with bone- 
black, and filtered through animal charcoal. On cooling, the product, 
amounting to 79—80 per cent, of the crude material treated, is white, 
hard, and sonorous. The residue resulting from the last treatment is 
distilled so as to recover the solvents employed. It is then mixed 
with the crude material to be subsequently treated. From 25 to 
40 per cent, of residue from treatment of petroleum or naphtha may 
be mixed with the ozokerite, which is said to facilitate the working of 
this process. D. B. 

Dari as a Source of Alcohol. By J. Holzapfel (Bied. Oentr 
1884, 569—570).—Dari is the commercial name of the seeds of 
Sorghum nigrum, caffrorum, and saccharatum, containing on an average 
64 to 72' per cent, of starch. The author recommends the use of this 
seed in brewing and distilling. Steamed under a pressure gradually 
increasing to 3 atmospheres, it yields a clear brown fluid mash. Used 
in the proportion of 2351 grams to 52 kilos, malt, the results are high 
in spirit of good flavour, tasting better than maize spirit; at the 
present prices of dari and maize, there is also an economy in its use. 

J. F. 

Degeneration of Yeast. By J, C. Jacobsen (Bied. Oentr., 1884, 
638—640).—Brewers’ yeast deteriorates and grows wild if no change is 
made; the beer made loses quality and assumes an unpleasant taste. 
To prevent this, fresh yeast must be introduced from elsewhere, or 
else cultivated by the manufacturers. - E. W. P. 

Loss of Sugar in Beetroots when Stored. By Wietersheim 
and others (Bied. Oentr 1884, 565—566).—When sugar-beets are 
stored they lose, between October and Januaiy, up to 1$ per cent, in 
polarisation, which it is calculated amounts to an annual loss of 
24 millions of marks on the beetroot production of Germany. It is 
found that the loss is greater in proportion as the outside temperature 
is high, and much more so when the temperature of the interior of 
the heap is high. A common mode of storing is in large pits, in 
which the roots are heaped up and covered with earth; it is advised 
that they should not be stored underground, but on the ground, and 
lightly covered with peat fibre, damp being almost as injurious as 
warmth. The loss of sugar is also influenced by the quality of the 
beet, its mode of culture, manuring, and other causes, J. F. 

1 Preparation of Sugar from Molasses. By E. v. Lippmann 
and others (Bied. Oentr., 1884, 635—638).-—The composition of lime 
saccharate precipitated by alcohol is Ci 2 H 22 O n ,CaO 4- 2H a O, the crys¬ 
talline water being lost at 100°. If lime he added to the solution of 
the saccharate, the anhydrous dicalcium salt is precipitated; and if 
the precipitation occurs at a high temperature, 2—3 mols. H a O are 
found in combination. The tricalcium salt with 3H 2 0 is produced if 
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well dried finely powdered lime is stirred up for a long time with tlie 
saccharate; this compound is soluble in 200 parts of cold water. The 
fcricalcium salt loses 2 mols. CaO when mixed with sugar solution, 
part of the lime being then precipitated; the sugar crystals obtained by 
precipitation of the lime by carbonic anhydride are somewhat different 
in form from the normal crystals, being proportionally somewhat 
longer, although the angles remain the same. Harperath’s patent con¬ 
sists in the employment of dolomite in place of strontium, &c.; when 
the burnt mineral is introduced into the sugar solution, monocalcium 
and magnesium saccharates are first formed, also some soluble “ bisac- 
charate,” the impurities are thus carried down by the lime and 
magnesia, and a further addition of the ignited dolomite results in 
the formation of insoluble tricalcium and magnesium saccharates ; the 
tricalcium and magnesium saccharate is absolutely insoluble in water, 
thus a gain oyer the calcium salt is obtained, which latter salt is the 
source of loss in sugar to the extent of \ per cent. Moreover a high 
temperature is unnecessary, neither does the compound spontaneously 
decompose so readily as the pure calcium saccharate; the composi¬ 
tion is said to be a 0 i 2 H 22 O u (CaO) 3 (H 2 O )2 + yCw^O^MgO^HoCV 
Boivin’s and Loiseau’s patent for the separation of grape-sugar con¬ 
sists of the following processes: 700 grams of slaked lime is mixed 
with 1 kilo, molasses which has previously been diluted to 12—15° 
Baume; this mixture is cooled, saturated with carbonic anhydride, 
and the resulting mass is then pressed through a perforated cylinder 
into threads 3—5 mm. thick ; afterwards the impurities are removed 
by stirring up with lime-water, and the washed calcium compound 
is then decomposed by carbonic anhydride, the carbonate removed, 
and the sugar solution evaporated. Scholvien publishes a patent to 
modify the osmotic process; by this method the molasses is to be 
heated to 100°, and the sugar precipitated as the tricalcium com¬ 
pound ; the filtrate, heated to 60°, is then submitted to osmosis. 

f E. W. P. 

Purification of Molasses. By J. Gans (Bied* Gentry 1884, 645). 
—Gans has patented a process in which he employs aluminium hydr¬ 
oxide and dialyses at 60° ; to prevent the gelatinous separation of the 
alumina, a small quantity (0*001 per cent.) of tartaric acid is added. 

E. W. P. 

Extracting Sugar from Molasses. (JDingl. polyt 253, 421— 
426 and 519—529.)—In extracting the sugar from molasses and syrups, 
according to Scheibler’s strontia process, the formation of strontium 
hisaccharate may be prevented by introducing fresh quantities of 
molasses and strontium hydroxide into the mother-liqnor resulting 
from the filtration of the mono saccharate originally produced. This 
treatment is repeated several times until the consistency of the 
mother-liquor renders the process impracticable in consequence of 
the accumulation of non-saccharine matter. After repeating this 
operation 6 or 8 times, the residue contained only 3 per cent, of the 
sugar present in the molasses when attacked. 

Dureas gives a description of the ammonium chloride osmose pro¬ 
cess, as worked at the Haussy sugar refinery in France. The syrup, 
obtained frpm product I is treated with about 1 per cent, ammonium 
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chloride, and heated to boiling. It is then run into collecting tanks, 
heated to 100°, and purified by osmose with 10 to 12 parts of water 
at 70—75°. The resulting syrup is added to fresh juice. 

According to Stutzer, the recovery of sugar from molasses by the 
precipitation process depends on the separation of calcium saccharate 
from an alcoholic solution of molasses. It has been ascertained by 
experiment that the precipitation of the sugar is best effected in an 
alcoholic solution of molasses by previously slaking the lime with 
alcohol. The separation of calcium saccharate by the addition of 
ground lime to an alcoholic solution of .molasses is not only slow but 
also uncertain, a circumstance which proves that calcium hydroxide 
combines more readily with sugar than the oxide, especially in alka¬ 
line saccharine solution (molasses). Barium and strontium hydrox¬ 
ides behave in a similar manner. 

Referring to Steffen’s defecation process, the following methods 
have been patented by the Brunswick Engineering Works:—On 
mixing an aqueous solution of sugar with a compound of calcium 
saccharate containing more lime than the quantity required to form 
monosaccharate, in such proportions that the total amount of sugar 
present in the mixture contains more than 15 parts calcium oxide to 
100 parts sugar in the solution, it is possible to separate the sugar by 
treating the solution with lime at a temperature not exceeding 25°, 
the resulting compound of calcium saccharate being sparingly soluble 
in water at that temperature. On adding to a solution of calcium 
saccharate, at a temperature not exceeding 35°, a compound of calcium 
saccharate of a higher degree of saturation than the quantity of lime 
necessary to form the monobasic salt, almost the whole of the sugar 
contained in the mixture is separated in the form of a calcium sao- 
charate compound, insoluble in water at a temperature below 35°. 

Barthlein has worked the defecation process at the Sarstedt Sugar 
Refinery with molasses of different composition, and obtained satisfac¬ 
tory results even with Indian molasses. He found that a solution 
containing 7 per cent, sugar gave the best yield. 

Erost has recovered the sugar from 300 tons molasses according to 
the defecation process. This quantity was worked up in four weeks 
with a yield of 52—52*5 per cent, of filling substance. 

Scholvien recommends the purification of calcium saccharate solu¬ 
tion by osmosis. For this purpose the hot solution of molasses is 
treated with lime so that 1 mol. sugar equals 3 mols. lime, The 
mixture is then filtered, and the filtrate purified by osmosis at 60° and 
added to fresh juice. 

Hiittgen uses two osmose apparatus. He places one apparatus 
35 cm. above the other. The liquor from the former passes through 
a heating apparatus interposed between both apparatus, - and is 
brought to a temperature of 97° before it is purified by passing 
through the second osmose apparatus. It is said that a saving in fuel 
is effected, as only half the usual quantity of wash-water has to he 
evaporated. D. B. 

Formation of Grape-sugar from Starch. By H, Enoemato 
(Bied. Centr., 1884, 568—569).—Endemann employs, phosphoric in- 
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stead c?f sulphuric acid in the process of inversion. lOOO kilos, air- 
dried starch, 2000 kilos, water, and 50 kilos, of phosphoric acid are 
heated in a closed vessel at 140° ; the addition of a small quantity of 
nitric acid assists the reaction. The acid is removed by addition of a 
base forming insoluble combinations, preferably lime; the presence 
of gypsum in the glucose is thereby avoided. J. F. 

Preparation of Concentrated Acetic Acid. By T. Goring 
{Dingl. polyt, J., 254, 90—01).—The author proposes to treat solu¬ 
tions of acetic acid with ethyl ether, ethyl acetate, amyl alcohol, or 
other similar liquid, insoluble or only slightly soluble in water; salts 
mayor may not be added at the same time. By systematic treatment, 
the whole of the acetic acid is concentrated in the liquid so added. 
The extract may be treated with a suitable base, as lime, by which 
acetate is formed, and the extracting medium is ready for application 
afresh. If concentrated acetic acid be required, an ether of low 
boiling point is employed, which is separated from the extracted acid 
by distillation. For very concentrated acid, the extract is first 
treated with some substance capable of removing the small quantity 
of water taken up, such as magnesium or calcium chloride, <fcc. If 
pure acid is required, the extract is subjected to an inverse process, 
the acid is washed out with water in a second apparatus, whilst the 
extracting medium retains certain impurities taken up along with the 
acetic acid. J. T. 

C. ThieEs Pasteurising Apparatus for Milk. By W. Fleisch- 
mann ( Bied . Oentr ., 1884, 632—633).—Thiel’s apparatus consists of a 
hollow double-walled cylinder, the division between the two walls 
being filled with water at 74—80°; the inner division is covered by a 
perforated lid which admits of the milk flowing in streams down the 
outside of the inner and heated wall; from there the milk passes to a 
Laurence’s refrigerator. Milk may thus be heated from 6° to 25—60° 
to the amount of 750 kilos, per hour. E. W. P. 

Bitter Milk. By Liebscher {Bied. Oentr. ^ 1884, 561 — 562). — In 
a well-managed farm in Thuringia, the butter which had hitherto 
found a ready sale became repulsively bitter, and consequently un¬ 
saleable; this led to strict examination, and it was eventually found 
that a number of the cows in the earliest portion of their milking 
yielded a hitter milk, and that when this was taken in a separate 
vessel the remainder was sweet. 

It was therefore suspected that the stalls had in some manner 
become infected with bacteria, which had commenced their progress 
into the udders of the cows without having made much advance. 
Both stalls and cattle were thoroughly disinfected. Carbolic acid was 
sprinkled about frequently, and the cow’s udders washed twice daily 
with lukewarm water and then with dilute carbolic acid; in three days 
the bitterness had disappeared, and the milk and butter tasted sweet. 

J. F. 

Quality of Butter made by different Processes. By M. 
Schrodt {Bied. Oentr 1884, 562—565).—It has been said that butter 
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made by the centrifugal process is deficient in keeping properties, and 
not of so good quality as hand-made butter; the author therefore 
collected numerous samples of both descriptions from different locali¬ 
ties, and submitted them to the judgment of experts who classified 
them into seven classes ; the results are tabulated, and show that 
all processes when carefully conducted give equally good butters, and 
that the centrifugal method can produce butters which are quite 
as good as hand made, both in respect of their quality and keeping 
properties. . • J. F. 

Preparation of Quinaldine. (Bingl. polyt. 254, 91—92.)— 
According to the Actiengesellschaft fur Anilinfabrihation of Berlin, if 
3 mols. of aldehyde be allowed to act on an aqueous or alcoholic 
solution of 2 mols. aniline hydrochloride at the ordinary temperature, 
there is produced not the salt of the liquid quinaldine, O 10 H 9 N, but 
the salt of a new fixed base, Oj 8 H S 0 N 2 . The mixture must be kept 
cool with ice, and the reaction requires two or three days for its com¬ 
pletion. By evaporation, the hydrochloride of the new base is ob¬ 
tained as a brownish-red mass easily soluble in water. Alkalis pre¬ 
cipitate the base from a solution of the salt, in white flakes which, 
when dried, form a white amorphous powder insoluble in water, only 
slightly soluble in boiling alcohol, but easily in hot benzene or amyl 
alcohol. On heating the hydrochloride of this base alone or in pre¬ 
sence of metallic chlorides, e.g ., ferric chloride, quinaldine hydrochlo¬ 
ride is produced. By fusing it with zinc chloride, the double chloride 
of zinc and quinaldine is produced. Instead of ordinary aldehyde, 
corresponding quantities of paraldehyde, aldol,. or acetal can be em¬ 
ployed, and other aniline salts in place of aniline hydrochloride. By 
the action of aldehyde, Ac., on the salts of other primary aromatic 
bases, such as orthotoluidine or naphthylamine, compounds are ob¬ 
tained analogous to the base CiaBhoNfc, and similarly convertible into 
quinaldine, J. T* 

Dyeing with Alizarin Colours on Indigo-blue Cloth. ( Dingh 
potyt. J,, 253, 474.)—According to Delory of Rouen, calico dyed 
with indigo is mordanted with aluminium acetate or sodium aluminate, 
and dyed with alizarin in the presence of Turkey-red oil. A small 
amount of alizarin suffices to produce the desired effect of imparting 
to the blue a slight purple cast, and adding considerably to the 
strength of the colour and its power to withstand the action of alkalis. 
The mordant used for darker blues is iron acetate or a mixture of the 
latter with aluminium acetate. The alizarin employed is always of 
the purest blue shade. D. B. 

History of Alizarin-blue. By A. Soheurer (Dingl pohjt 
253, 297—299).—In September, 1875, Schaeffer drew the attention 
of the Gomit6 de Chemie to an observation made by Strobel, that on 
exposing goods dyed red with alizarin to the fumes of nitrous anhy¬ 
dride an orange colour was obtained, which is not attacked by soap 
solution. Rosenstiehl recognised this new chemical compound as 
mononitroalizarin, and its mannfacture on a large scale was soon 
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commenced. Two years later lie was engaged in the formation of a 
new dye, viz., alizarin-bine. 

On the 27th June, 1877, Prndhomme, in a communication laid 
before the Societe Indusirielle de Midhouse, described the simul¬ 
taneous discovery of two colouring-matters, a blue and a brown dye, 
obtained by heating mononitroalizarin (alizarin-orange) with glycerol 
and sulphuric acid. These colours were prepared on a large scale 
within a few months of their discovery. 

Brunk, of the Badischen Amlin Fabrih , recognised the brown dye 
as amidoalizarin, formed as a bye-product of the reaction. He isolated 
the blue colouring matter and studied its properties. In December, 
1877, the Baden Aniline Works brought this colour into commerce 
in the form of a 10 per cent, paste. Its insolubility in water and 
acetic acid, however, prevented it from being used extensively. 

Dollfus proposed to dye alizarin-blue on cloth mordanted with 
nickel, the result being the production of permanent and bright 
shades. Kochlin and Prudhomme recommended to fix the blue on 
cotton with chromium acetate. The colour was found to resist the 
action of chlorine and similar substances, but assumed a grey tinge 
on exposure to the light. Brunk then made a further improvement 
by bringing the blue into the market in a soluble form. Por this 
purpose alizarin-blue is treated with hydrogen sodium sulphite. The 
resulting compound is soluble in water, and is fixed with chromium 
acetate, a pure blue colour being obtained, which is said to resist the 
influence of light even better than indigo. 

Graebe assigned to alizarin-blue the formula C^HglSrCh, and it 
must therefore be regarded as the quinoline of alizarin. The blue 
marked S, sold by the Badischen Fabrik, contains 2 mols. hydrogen 
sodium sulphite to 1 mol. alizarin-blue, thus; CtfH 9 Nr 0 4 , 2 N!aHS 03 . 

D. B. 

Preparation of Persulphocyanogen by Electrolysis. By F. 
Goppelsroeder (. Dingl . polyt. J 254, 83).—On passing a galvanic 
current through an aqueous solution of potassium thiocyanate, a 
yellow amorphous body appears at the positive electrode, which 
behaves exactly like persulphocyauogen. In the cold there is 
scarcely any reaction, but on heating the conversion is rapidly 
effected, and the orange-yellow floeculent precipitate merely requires 
to be collected and washed with cold water. The liquid at the 
positive electrode is strongly acid, and at the negative one strongly 
alkaline. Much gas is evolved at the negative electrode, the nature 
of which has not yet been investigated. The author will also further 
investigate the yellow product, which so far appears to be the dye men¬ 
tioned by Schutzenberger in his work Traitede Oh&me genSral, ii, 620. 
Schutzenberger gives the probable formula as C 3 N 3 HS 3 . The authov 
has also produced the dye and fixed it on vegetable and animal fibres 
by the same process. The author cites Procfroroffs method of produc¬ 
ing the yellow dye kmwrin , and ascribes the application of it to calico- 
printing to H. Schmidt. In an appendix, the author acknowledges 
that A. Lidow formed the same compound from ammonium thio¬ 
cyanate by electrolysis. J. T. 
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Preparation of a Dye-stuff from Cotton-seed Oil. By J. 
Longmore (Dingl. polyt. J., 253, 535).—The author proposes to melt 
the precipitate thrown down in the refining of cotton-seed oil, and 
saponify it with pulverised caustic soda or a solution of soda. The 
solution which contains the colouring matter of cotton-seed oil is 
allowed to settle, and the resulting soap dissolved in water and salted 
out with caustic soda or soda-ley. This treatment is repeated several 
times until the soap has attained a sufficient degree of purity. 

B. B, 

Manufacture of Santonin in Turkestan. By C. 0. Cech 
(JDingl. polyt. J 253, 474—476).—The author mentions that in 
Tschemkeut, a town in the province of Syr-Daria, in Turkestan, a 
large factory is in course of erection, for the purpose of extracting 
santonin from worm-seed (Artemisia satonica and maritima). This 
plant is cultivated in some parts of South America, and in the valley 
of the River Arissi, in the Tschemkeut district. It contains from 
1*8 to 2*8 per cent, of santonin, and is called “Barmena” by the 
natives. About 1600 tons of seeds are collected annually by the 
Kirgliiz-Kazaks during the month of August, and sent on caravans 
into the interior of Russia, whence the product is forwarded to 
Moscow. In medicine, worm-seed is either employed per se , or is 
treated by chemical means, to extract the santonin therefrom, which 
is used as a remedy for ascarides. Santonin is considered a valuable 
preparation, 1 kilo, being sold at from 40 to 60 shillings. B. B. 

“Red Spots” in Light Rose Dye. By E. Tauber (Dingl. 
polyt. 254, 41—42).—The author finds that these “ red spots 
cannot be prevented, however finely the alizarin may be powdered, 
neither are they prevented if the thickening paste is stirred into the 
alizarin paste, as recommended by the Badischen Aniline und Soda 
firm, lie finds the cause of this defect to be the employment of an 
unnecessary excess of mordant. The measured amount of mordant 
should be first mixed with a small amount of thickening, to this the 
rest of the thickening is then added by degrees, and finally the 
alizarin. J, T. 

Bleaching Indigo-blue and Turkey-red by Electrochemical 
Means. By F. Goppelsroeder (Dingl. polyt. 253,430).—Scheurer 
has recently laid before the Comite de Chime of the Booiete Industrie 
elle de Mulhouse , an interesting communication on the bleaching of 
indigo and Turkey-red by the aid of gaseous chlorine. He showed 
that on printing a thickened solution of caustic alkali on certain 
parts of indigo-blue or Turkey-red cloth, the printed places could be 
bleached with chlorine gas very readily. The author therefore made 
a series of trials, the object being to ascertain whether this process 
could be applied to the bleaching of indigo or Turkey-red by elec¬ 
trolysis. He found that on saturating indigo-blu'e or Turkey-red 
cloth with a solution of potassium nitrate or sodium chloride, pre¬ 
viously treated with caustic alkali, and placing the cloth between 
platinum plates, forming the two electrodes, it was possible to destroy 
both colours. D. B. 
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Refractive Indices of Crystallised Alums. By C. Soret 
( Gompt . rend., 99, 867—869).—By means of the instrument pre¬ 
viously described (Gompt. rend., 95), the author has determined the 
refractive indices of many alums for the lines a, B, C, D, E, b, E, G, 
of the solar spectrum. He has also determined the specific gravities 
of the alums by means of the hydrostatic balance. In the following 
table, only the refractive indices for D and the specific gravities are 
given:— 





Sp. gr. 

Ammonium aluminium alum.... 

1*45939 

1-631 

Sodium „ 

,, ... * 

1*43884 

1-667 

Methylamine „ 


1-45410 

1-668 

Potassium „ 

35 • • 4 • 

1-45645 

1-735 

Rubidium „ 

,, • • » • 

1-45660 

1-8-52 

Caesium „ 

,, • • • • 

1*45856 

1-911 

Thallium „ 

,, .... 

1-49748 

2-257 

Ammonium indium 

33 • • • • 

1*46636 

2-011 

„ gallium 

33 ’ * * * 

1-46552 

1-745 

Potassium „ 

33 • • • • 

1-46499 

— 

Ammonium chromium 

33 • * * • 

1*48418 

1-719 

Potassium „ 

33 • • * • 

1*48137 

1-817 

Rubidium ,, 

33 • 4 * • 

1*48151 

1-946 

Thallium „ 

33 * • • • 

1*52280 

2-236 

Ammonium iron 

33 • * • » 

1*48482 

1-713 

Potassium „ 

33 • * • • 

1*48169 

1-806 

Rubidium „ 

33 4 * • 4 

1*48*234 

1-916 

Caesium „ 

33 * ' 4 4 

1*48378 

2-061 

Thallium „ 

S3 4 * * • 

1*52365 

2-385 


The molecular volume is not constant for the different terms of the 
same seiies, but it seems to vary in a definite manner for the corre¬ 
sponding terms of the aluminium, chromium, and iron series. 

In passing from one alum to another, the variation in the refractive 
index is sensibly the same in the three series, thus following a law 
■which has been observed in other series of compounds. It is worthy 
of note, however, that the refractive index of sodium alum is much 
less than that of potassium alum, whilst in the case of the chlorides 
the sodium salt is intermediate between the potassium and ammonium 
compounds. 

The author’s value for the refractive index of thallium alum is 
much higher than that obtained by Eock. 

Methylamine alum*is intermediate between the sodium and potas¬ 
sium. compounds, and it would seem as if, in the aluminium series, the 
refractive index varied continuously with the molecular weight of the 
alkaline radicle. 0. H. B. 

VOL. XLYlll, i 
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Inversion of the Electromotive Force of a Copper Iron 
Junction at a High Temperature. By F. F. Lb Roux ( Gompt . 
rend.) 99, 842—844).—A bar of iron, was bent in the form of a horse¬ 
shoe, and attached at each end to a copper bar. This couple was 
placed in a furnace and heated nearly to the melting point of copper, 
a current of about 350 amperes being passed through the couple. Any 
change in the temperature of the junction was detected by observing 
a change in the relative luminosity of the junction, the results of 
ocular observation being confirmed by the action of the radiation on a 
gelatino-bromide plate. 

It was found that at about 1000° a current passing from the copper 
to the iron raises the temperature of the junction, whilst at the ordi¬ 
nary temperature a current in the same direction cools the junction. 

0. H. B. 

Electrolysis of Silver Fluoride, Chlorate, and Perchlorate. 

By G. Gore ( Qhem. News , 50, 150).—A moderately strong solution 
of silver fluoride acidified with hydrochloric acid is a very good con¬ 
ductor of electricity, and is very readily decomposed by means of silver 
electrodes and a current from a cell containing zinc and platinum in 
dilute sulphuric acid. Crystals of silver are rapidly deposited at the 
cathode, whilst the anode soon becomes rough, grey in colour, and 
very friable. In special experiments, no evidence could be obtained 
to show that this loss of cohesion was due to the diffusion of liberated 
fluorine through the silver. 

When a solution of silver chlorate is electrolysed by sheet silver 
electrodes and a current from two Srnee’s cells charged with very 
dilute sulphuric acid (1 vol. of acid to 50 of water), conduction is good, 
and silver is freely deposited only at first; the deposit being loose, 
and not very white. The anode also is soon coated with a black film, 
presumably silver peroxide, which seems to stop the current j it is 
permanently blackened, although but slowly corroded. With one 
Smee’s cell, the deposit is formed slowly, and is more coherent. This 
solution requires a feeble current, a large cathode, and a much larger 
anode. 

When silver perchlorate is similarly electrolysed, conduction is very 
good, and loose, bulky, silky crystals of silver are soon deposited at the 
cathode, whilst the anode quickly becomes black, the current at the 
same time becoming much diminished. With one cell and a more 
dilute solution, conduction is free, the deposit is smaller, and the anode 
becomes less dark. A silver wire anode soon becomes corroded and 
loosely coated with a black substance •, this falls off and is ultimately 
replaced by a thick green coating; no gas is evolved. The solution 
requires a large cathode and a rather small anode. D. A. L. 

Electro-deposition of Carbon and Silicon. By G. Gore (Ohem. 
News , 50, 113—114).—Carbon, silicon, and boron have each been 
deposited during the electrolysis of certain fused mixtures. 

- Carbon is deposited when a current from 10 Smee’s elements is 
passed through a fused mixture of 200 grains of sodium hydroxide, 
170 grains precipitated silica, and 610 grains of mixed anhydrous 
sodium and potassium carbonates, the anode being sheet platinum, 
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the cathode a wire of 4he same metal; the deposition of carbon is, 
however, probably dne to a secondary reaction of this character: 
silicon is first deposited and this reacts with the alkaline carbonates, 
and causes the separation of carbon. The same phenomenon occurs 
when a mixture of 475*2 grains of 97*1 per cent, sodium carbonate and 
217*4 grains sodium borofluoride is similarly treated, and apparently 
also in the electrolysis of aqueous or alcoholic oxalic acid. The de¬ 
posited carbon is not crystalline. 

Carbon is not deposited either during the electrolysis of sodium and 
potassium carbonates, using eight Smee’s cells and platinum electrodes 
at a red heat, or when boric acid is included in the mixture, or by 
the electrolysis of any of the following : potassium cyanide, oxalic acid 
in solution in hydrochloric or nitric acid, sodium formate or formic 
acid, carbonic oxide and anhydride, pyrogallol, liquid hydrocyanic 
acid saturated with carbonic oxide, fuming sulphuric or syrupy 
phosphoric acids saturated with dry cai'bonic anhydride; or from 
dilute sulphuric acid over which coal-gas was passing during the 
14 days the electrolysis was continued. Carbon tetrachloride does not 
yield carbon under the influence of an electric current. These experi¬ 
ments were conducted under different conditions as to strength of 
current, length of time, temperature, and composition of electrodes. 

Silicon is deposited when a fused mixture of 300 grains of 97*1 per 
..cent, potassium carbonate and 442 grains of potassium silicofluoride 
is electrolysed, as described above in the carbon-deposition experi¬ 
ments. D. A. L. 

Relation between the Ordinary Thermometer and the Weight 
Thermometer. By E. Barbier ( Compt . rend. 9 99, 752—753).—A 
demonstration of the theorem that if the ordinary thermometer and 
the weight thermometer agree at the two fixed points, they agree at 
all temperatures. C. H. B. 

Attraction of Homogeneous Molecules. By C. Schall (Ber., 
17, 2555—2577).—In order to interpret experiments on the rela¬ 
tion between the rates of evaporation of liquids and their molecular 
weights and heats of expansion, the author has more particularly 
‘studied the phenomena of cohesion and adhesion of liquids, a subject 
of interest to the chemist as dealing with the attraction of homo¬ 
geneous and heterogeneous molecules. The method of investigation 
was based on that of the so-called adhesion plates, which consists, in 
outline, in suspending a plate of glass from one pan of a balance, and 
counterpoising it; the plate being adjusted to a level, a dish contain¬ 
ing the liquid to be examined is placed under it, and then raised until 
the surfaces of the liquid and glass are in contact. To the opposite 
pan of the balance, weights are added until the glass is severed from 
the liquid; this excess of weight is then noted. The apparatus used, 
together with devices for levelling the plate and for the complete sever¬ 
ance of the liquid and glass, are described in detail in the paper. As 
the attractive force between two contingent molecules within a liquid 
is proportional to their mass and inversely proportional to the square 
of the distance between them, and as increase of distance is correla¬ 
tive with decrease of specific gravity and also with that of cohesion, 
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it follows that a decrease of the latter caused by warming the liquid 
is proportional to the square of the former. Bnt the superficial expan¬ 
sion, which is equal to the f power of the cubical, is inversely propor¬ 
tional to the specific gravity. As the superficial expansion increases, 
the number as also the mass of molecules under the plate and their 
correlative cohesion diminishes, and therefore the latter diminishes in 
direct proportion to the -J power of the specific gravity. Hence if s 
and Si be the specific gravities for any two degrees of temperature, G 
and G' the excess of weight necessary for the disruption of the plate, 
then 



Experimental results are tabulated which demonstrate the validity 
of the formula, and of the law deduced therefrom, that the force by 
which homogeneous molecules are attracted varies in direct proportion 
to the square of the specific gravity, and also to the mass of the mole¬ 
cules. From the experimental results can be deduced the diminution 
of cohesion for each degree of temperature, and thus the critical point 
at which the cohesion is nil. 

But the results obtained with some of the liquids examined, espe¬ 
cially water, benzene, and its derivati ves, are not in strict accordance 
with the law enunciated above, so that it would appear that the 
force of cohesion is dependent to some extent on the chemical consti¬ 
tution of the liquid. In the case of two liquids, it is further de¬ 
monstrated that the relation between the respective cohesions and also 
their specific gravities at boiling points within restricted limits of 
pressure are approximately identical. 

These experiments are also of importance in regard to the pheno¬ 
menon of capillary attraction, a force which depends on the differ¬ 
ence between the force of cohesion of the molecules of the liquid 
with one another, and of adhesion to the molecules of the glass. 
If the force of attraction as represented by the capillary height = A, 
that of the adhesion of the liquid to the glass = a, and of the cohe¬ 
sion of the liquid = c, then— 

h = a — c. 


The form of the meniscus is concave if a > c, but convex if a < c. 
But from the above formula, % = then ^ the capillary 


heights are A and A' at two different temperatures, then A = a—c, 
and h r = a — o\ it follows that A' = or A' = ^ 




Experimental results are also adduced in support of these formulas, 
although water and liquid sulphur offer instances of marked exception; 
it is thus probable; that the molecular constitution of these liquids is 
the cause of the discrepancy. V, H. V. 


Relation between Molecular Weight and Velocity of Evapo¬ 
ration of Liquids. By 0. Schall {Ber., 17, 2199—2212).—This 
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paper contains a description of the apparatus and method of working 
employed by the author in his experiments with benzene, carbon 
bisulphide, and water (Abstr., 1884, 551). 

Experiments with substances of nearly coincident molecular weight 
and boiling point:— 



* Phenol .. 

Calculated. 

m = 94 

Found. 

95-57, 95-11, 95-11 


Aniline .. 

m = 93 

91-48, 91-91, 91-91 


5 Toluene.. 

m = 92 

93*85 


Valeraldehyde . 

m = 86 

84-3 


f Monochh.robenzene. 

to = 112-5 

108*2 

< 

I 

[ Acetic anhvdride ........ 

m = 102 

106 

I 

[ Benzoic chloride . 

m = 140*5 

144-3, 144-5 

1 

[ Ethyl benzoate.. 

m = 150 

145-7, 145-2 

Experiments with substances of nearly equal molecular weights. 

but of different boiling points :— 

Calculated. 

Found. 

j 

f Ethyl acetate ... 

m = 88 

86-32, 87-76 
89-71, 87-76 


[ Amyl alcohol (fermentation) 

m = 88 

J 

f Benzaldehyde . 

m = 106 

104-7, 110 

1 

[ Acetic anhydride. 

m = 102 

103-3, 98-27 


Experiments with substances of unequal molecular weights, but of 
nearly coincident boiling points ;— 


Calculated. Found. 

f Acetic chloride. m = 78*5 78*06 

1 Acetone .... m = 58 58*33 

J Alcohol ... m = 46 41*2, 41*2 

1 Benzene.. m = 78 87*12, 87*12 

J Toluene ... m = 92 94*28 

\ Phosphorus oxychloride .. m = 153*5 149*8 

Substances with different boiling points and different molecular 
weights:— 

Calculated. Found. 

/Benzene....... m = 78 * 75*5, 75*5 

| Toluene.. m = 92 95*04, 95*04 

J Methyl alcohol m = 32 30*66 

Propyl alcohol .......... m= 60 62*63 

* Ethyl alcohol. m = 46 45*48 

^ Isobutyl alcohol.......... m = 74< 74 84 

J Isobutyl alcohol ......... m = 74 ‘65*65 


\ Amyl alcohol (fermentation) m = 88 99*19 

Recent determinations of heats of vaporisation show that these are 
proportional to the time of vaporisation. In the following table, t is 
the boiling point at which the heat of vaporisation L was determined, 
DL the product of the latter multiplied by the theoretical density, m 
the calculated, and m* the found molecular weight:— 
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t 

L. 

DL. 

m. 

m'. 

"Water.. .. 

100° 

532 *0 cal. 

331 -7 

_ 

_ 

Wood spirit. 

66*5° 

261-7 

290*1 

32 

36 *6 

Ethvl alcohol...... 

7*8 

206*4 „ 

328*8 

46 

46 *4 

Amyl alcohol. 

131 

120*0 „ 

368'7 

88 

89 *0 

Ethyl acetate. 

74 

105*0 „ 

320-0 

88 

91*2 

Methyl butyrate.... 

93 

86*0 „ 

3H3-8 

102 

111*2 

Oil of lemon ...... 

165 

69*5 „ 

327-4 

136 

138 *3 

Oil of turpentine... 

156 

68*5 „ 

322-7 

136 

139*8 

Butyric acid ...... 

164 

114 0 „ 

347-5 

88 

84*0 

Ethyl valerate. 

113*5 

68*4 „ 

808 0 

130 

140*0 


The author has further compared the velocity of evaporation of 
acetic acid with that of toluene, amyl alcohol, and isohutyl alcohol, 
and the results obtained show that the molecular weight of acetic 
acid at its boiling point is 89*8. This may also be calculated from 
Eavre and Silbermann’s determinations of its heat of vaporisation, 
aid likewise for formic acid, the molecular weight 69. 

A. K. M. 

On. Crystallisation. Observations and Conclusions. By G. 
Brugelmann (Ber., 17, 2359-—2372). 

Stability of Compounds. By W. 4 |exeeff (Jour. Buss. Chew. 
Soc 16, 641 — 642).—The author communicates his researches as to 
the conditions determining the stability of a compound in the presence 
of an excess of one or the other of its constituents. The results agree 
with what he found with regard to the stability of hydrates of alco¬ 
hols in their aqueous and alcoholic solutions. The difference in the 
stability of hydrates determines the difference of the vapour-tensions, 
at one and the same temperature, for two solutions, which are 
formed by water, and a liquid capable of yielding a hydrate. More¬ 
over, in an aqueous solution, this tension is always smaller when the 
formula of the hydrate is A + wH 2 0, n being generally greater than 
unity. With solutions formed by water and ether, a difference in 
temperature of 8° corresponds with equal tensions. B. B. 

Phenomena of Condensation. By D. Mendel^eff (Jour. Buss. 
Cliem. Soc., 16, 643—644).—The author remarks that the phenomena 
of condensation, as shown in the case of the formation of solutions or on 
diluting some liquids, is analogous to what takes place when spherical 
bodies of different diameters, such as samples of different seeds (pease 
and millet), are mixed together.. When spherical bodies are mixed, as 
may be shown by experiment or by geometrical analysis, the weight 
of a measure containing a large number of such small spheres of both 
kinds is greater than the mean calculated from the weight of both, 
kinds taken alone. In the same manner, the sp. gr. of a solution is 
greater than it should be, when calculated from the sp. gr. and the 
quantity of the constituent liquids. The analogy in the change of 
volumes which takes place in both the above cases shows that when a 
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small bulk of light spheres oF small diameter is added to heavier 
spheres of large diameter, the sp. gr. of a cubic measure of the last 
may become greater, exactly as the first addition of water to normal 
sulphuric acid raises its sp. gr. The above geometric question is, 
unfortunately, up to the present inaccessible for full geometric 
analysis, and the experimental investigation is rendered very difficult 
by the impossibility of obtaining the necessary balls of regular size 
and equal diameters. ^ „ 

Experiments with mixtures of millet and gunpowder, however, have 
convinced the author that the above phenomenon exists, but it is only 
a statical representation of a dynamical phenomenon which takes place 
in the case of dissolution as a simple act of chemical association of 
heterogeneous particles. B. B. 

Connection between Pseudo-solution and True Solution. 
By W. W, J. Nicol ( Ghem . News, 50, 124).—Arguing from the 
molecular theory of solution, according to which the dissolution of a 
salt in water is the result of the attraction of the water molecules for 
a single salt molecule exceeding that of the attraction of the salt 
molecules for one another, the author demonstrates that the difference 
between pseudo-solution and true solution lies only in the degree of 
subdivision of the solid. For by this theory dissolution depends 
greatly upon cohesion, and where cohesion is small dissolution is easy, 
and vice versa * taking barium sulphate as an example, the cohesion 
is great, the solubility almost nil; if, however, the cohesion is dimin¬ 
ished by any means, then the finely-divided salt will remain suspended 
in water for a long time, that is, in a state of pseudo-solution, which 
shows that the water molecules alone were not able to overcome the 
cohesion, but this being to a certain extent overcome, 'pseudo-solution 
is the result. Supposing now the insoluble salt could be resolved 
into its molecules, that is, further subdivided, then it is easy to con¬ 
ceive that it would be possible to dissolve it to a great extent in water, 
and produce a true solution , from which the solid would separate 
but slowly, owing to the solid molecules seldom coming in contact in 
sufficient numbers for their mutual attraction to overcome that of the 
water for them. As examples of such cases, the author refers to the 
fact that many almost insoluble compounds are precipitated with 
extreme slowness from cold dilute solutions. D. A* L, 

Rise of Solutions in Capillary Tubes. By M. Goldstein and 
A. Damski {Jour. Buss. Ghem. Soc 16, 642—643).—According to 
Valson, the rise of a large number of solutions of salts in capillary 
tubes is inversely proportional to their specific gravities. This 
erroneous conclusion is explained by the fact that Valson worked 
with solutions showing no great differences in sp. gr, and, therefore, 
in the rise. Very different results are obtained on using solutions of 
great concentration (2 or 3 gram-mols. of salt to 1 litre of water) and 
nairower tubes 5 here the specific gravities and rise in the tubes differ 
conspicuously from those of pure water, anA the regularity, shown by 
Valson, does not exist, e.g .;— 
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The value h . d equals that for water only for very dilute solutions. 

The determinations of the above values for potassium chloride, 
bromide, and iodide have shown that the rise of solutions of potassium 
bromide of different degrees of concentration is the mean of the rise 
of corresponding solutions of potassium iodide and chloride, the 
molecular weight of KBr being the mean between those of KC1 and 
KI:— 


Solutions. 



mol. in 1 litre 


Height of rise, 


KOI. 

KI. 

KBr. 

calc, from 
a + b _ 

found! 

a. 

b. 

2 


117-4 

— 

— 

115-9 

117-3 

114-5 

115-5 

115-2 

116-4 

113-0 

114-7 

114-6 

115-3 

108-5 

111-9 

111-3 

114-1 

100-2 

107-1 

107-1 

112-4 

93-5 

102-9 

102-8 

B. 


Capillary Phenomena in Relation to Constitution and 
Molecular Weight. By J. Traube (Her., 17, 2294—2316).—All 
the experiments described in this paper were made with aqueous solu- 
tions of organic substances : the advantages of the use of such solu- 
tious over organic liquid compounds, being the much greater height 
at which the former stand in capillary tubes, and the much greater 
differences in capillary height shown in the case of closely related 
substances. Voluminous tables are given, at once showing the dif¬ 
ference in capillary height caused by difference in the concentration of 
solutions of the same substance, and comparing the capillary heights 
of unlike substances in solutions of the same degree of concen¬ 
tration. The following are amongst the more important conclusions 
drawn from these experiments:—1. The capillary height of the solu¬ 
tion of an organic body decreases with increasing concentration. 
Equal differences of height are not, however, caused by equal incre¬ 
ments of concentration, the rate of difference first attaining a maxi¬ 
mum, and then diminishing. 2. In a homologous series, the capillary 
, height diminishes with increasing molecular weight. The difference 
reaches its maximum sooner in more concentrated than in more 
fiflute solutions. 3. Isomeric substances, although of related consti¬ 
tutions, have not necessarily equal capillary heights. With regard 
to the capillary relations of different organic series, the author gives 
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the following as the result of his observations:—An increase in 
capillary height is observed in passing, 1, from the fatty alcohols to 
the corresponding aldehydes or acids ; 2, from the fatty acids to the 
hydroxy-acids; 3, from the monohydric to the di- and tri-hydric 
alcohols; 4, from the normal and iso-alcohols to the tertiary alcohols ; 
5, from the ethereal salts of formic acid to isomeric ethereal salts of 
the higher fatty acids; 6, from compounds of the propyl series to 
those of the allyl series. Probably an increase in capillary height 
also occurs in passing from aldehydes to isomeric ketones, and from 
fatty acids to their mcmosubstituted halogen-derivatives, although on 
further substitution a decrease occurs ; further observations are 
inquired on these two points. Aldehydes show a lower capillary 
height than the corresponding fatty acids in concentrated solutions, 
but in dilute solutions the reverse is observed. Normal alcohols 
show a lower capillary height than iso-alcohols in concentrated solu¬ 
tions. . A. J. G. 


Mutual Relations of the Physical Properties of the Ele¬ 
ments. By H. Fritz (Ber., 17, 2160—2165).—This paper contains a 
table of most of the heavy metals, with their melting points, specific 
gravities, atomic weights, and specific heats ; from these, it may be 
shown by calculation that the product of the atomic heat by the relative 
heat is equal to the cube root of the product of the melting point mul¬ 
tiplied by the specific heat , As . Ds = Vts; A being the atomic 
weight, s the specific heat, D the sp. gr., and t the melting point. 
The elements are arranged in groups in which different values are 
substituted for t. In the case of lithium, sodium, and potassium, the 

value substituted for t ; in the case of magnesium and 

2*50 

aluminium the value and in that- of strontium and barium 

7*4 

t + K0 
30 

If the metals he arranged I, according to the amount of heat 
liberated by their union with oxygen and chlorine, and IT, according 
to their conductivity for heat, the one series will be found to be 
the reverse of the other. A. K. M, 


A General Statement of the Laws of Chemical Equilibrium. 

By H. Lu Chatelier (Gompt rend., 99, 786—789).-^Tbe author 
extends and modifies Van t’HofPs general statement of the chemical 
equilibrium of a system by including in it the “ condensation ” of the 
system, that is, pressure, concentration, number of moleCuies in unit 
volume, <&c., and by giving it a form similar to that of the laws 
relating to changes of equilibrium which effect mechanical work. 
Reversible chemical changes are thus brought into the class of 
reciprocal phenomena. 

When a system in stable chemical equilibrium is acted on by an 
external cause which tends to alter the temperature or condensation 
either of the whole system or of some of its parts, the system can only 
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undergo such internal modifications as would, if they had taken place 
spontaneously, have produced a change of temperature or con¬ 
densation of the contrary sign to that resulting from the action of the 
external cause. 

These modifications are generally progressive and incomplete. 
They are, however, sudden and complete if they can take place with¬ 
out changing the individual condensation of the different homo¬ 
geneous parts of the system, whilst at the same time they alter the 
condensation of the system as a whole. 

They are nil when their occurrence cannot produce changes 
analogous to those due to the external cause. 

Although modifications may he possible, they do not necessarily 
take place. 'In cases where no change occurs and the system remains 
unaltered, the original stable equilibrium becomes unstable, and the 
system can then only undergo such modifications as tend to bring it 
back to stable equilibrium. Many well-known reactions, including 
the phenomena of fusion, evaporation, solution, &c., are cited as 
examples, 0. H. B. 


Inorganic Chemistry* 

Combustible Organic Matter in the Air. By A. Muntz and 
E. Aubln (Gomjpt rend., 99, 871—874).—The amount of combustible 
organic matter in the air was determined by two methods. In the 
first, a known volume of air, carefully filtered from Suspended matter 
and purified from carbonic anhydride, was passed over heated cupric 
oxide, and the volume of carbonic anhydride produced by the com¬ 
bustion of the organic matter was measured. In the second, the 
amount of eifrbonic auhydride in 1000—1500 litres of air was deter¬ 
mined by the method previously described ( [i.e by passing the air 
through a tube containing potash pumice), and an equal volume of 
air taken at the same place and at the same time was passed over 
heated cupric oxide, and the amount of carbonic anhydride formed 
was estimated. The difference between this amount and that already 
existing in the air is the amount produced by the combustion of the 
organic matter. Both methods gave identical results. 

At Paris, the amount of carbonic anhydride formed by the combus¬ 
tion of the atmospheric organic matter varies between 3 and 10 vols* 
per 1,000,000 vols. of air. At Vincennes the volume varies from 
2‘0 to 4*7 per million, the mean result for October, November, and 
December, 1882, being 3'3 vols. It would seem, therefore, that the 
amount of organic matter in the air is represented by a volume of 
carbonic anhydride equal to one-huudredth part of the volume of 
carbonic anhydride existing as such in the atmosphere. 

If it is assumed that all the combustible carbon is present in the 
ajuc as methane, the volume of the hydrogen contained in the latter 
will be 16 per million of air, or, in Paris, 33 vols. per million, a num* 
ber which agrees well with the lower values found by Boussingault* 
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When electric discharges are passed through the air, the com¬ 
bustible organic matter is more or less completely burnt, and there is 
little doubt that the electric discharges which take place in the lower 
regions of the atmosphere destroy a considerable proportion of the 
combustible organic matter which the latter contains* C. H* B, 

Reactions with Carbon and some of its Compounds. By 
G. Gore (Cham. News, 50, 124—126).—When white or red phos¬ 
phorus, or powdered arsenic or antimony or sodium, are added to 
fused potassium cyanide; or when aluminium or sodium phosphide, 
or a mixture of sodium phosphide with zinc, is added to fused potassium 
and sodium carbonates; or when sodium carbonate is decomposed at 
a low red heat by phosphorus vapour; or when a mixture of red phos¬ 
phorus and ammonium carbonate is dropped into a red-hot porcelain 
crucible, a black substance separates, which in some cases is found to 
be carbon. Carbon is also obtained when coal-gas is passed over red- 
hot finely-powdered ferric oxide, or over just fused argentic fluoride 
or chloride, or over chloride of lead or copper. Arsenic and anti¬ 
mony do not visibly decompose fused sodium and potassium carbo¬ 
nates ,* neither is carbon set free when ammonium carbonate is added 
to fused sodium; nor when coal-gas is passed over fused cadmium 
chloride or silver iodide; nor in several experiments wherein nume¬ 
rous hydrocarbons, in various solvents, were exposed to metals and 
metallic couples. Several unsuccessful attempts at deoxidising car¬ 
bonic anhydride are also described along with many experiments 
wherein many substances alone and in contact were immersed in 
various solutions of metallic salts containing carbon in combination, 
and in these solutions when exposed to carboniferous vapours, but in 
all cases without any deposition of carbon* The chlorides of carbon 
proved equally useless as sources of carbon, even resisting the influence 
of potassium, which however formed an alkaline salt with carbon tetra¬ 
chloride ; potassium or sodium, dissolved in anhydrous liquid ammonia 
at 60° F., behaved in a similar manner with carbon bromide and sul¬ 
phide, and with anhydrous sodium carbonate or formate, or ammonium 
oxalate. On passing dry ammonia gas into liquid carbon dichloride 
containing potassium, gas was evolved, and a red powder formed; with 
naphtha instead of the chloride, the potassium only became red* Carbon 
is insoluble in anhydrous liquid cyanogen, sulphuric chloride, phos¬ 
phorus trichloride, antimony pentachloride, anhydrous liquid hydro¬ 
fluoric and hydrochloric acids : chlorides of carbon and bisulphide of 
carbon were also found to be insoluble in the last two acids, but they 
are soluble in liquid cyanogen. Many experiments with carbon bisul¬ 
phide are described; for example, when silver and platinum in con¬ 
tact are immersed in it, after some time the silver blackens ; in the 
same way lead and mercury yield a black powder soluble in nitric 
acid. Tballium also blackens, but no action could be observed with 
tin, or magnesium and platinum, or with boron fluoride; tin tetra¬ 
chloride, thallium chloride, and cyanogen are dissolved by it, and it 
precipitates mercuric chloride from its solution in ether. The solutions 
of sulphur, and phosphorus in carbon bisulphide give no reaction when 
exposed in an atmosphere of carbonic anhydride; zinc remains bright 
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in the sulphur solution and potassium and platinum in contact cause 
no free carbon to separate from it; aluminium and magnesium 
become dull, but are not corroded by prolonged exposure in the 
phosphorus solution. When a solution of silver nitrate with a piece 
of platinum partly immersed in it was exposed to carbon bisulphide 
vapour continuously for seven weeks, all the silver was precipitated ; 
magnesium, aluminium, or silver partly immersed in water exposed to 
the same vapour, were unaltered ; when, however, the silver was in 
contact with platinum, the liquid became dark and the silver above 
it blackened. A liquid which dissolved selenium was obtained by 
passing the vapour of selenium over charcoal powder kept at a full 
red heat. D. A. L. 

Polymorphism of Silicon Phosphate. By P. Hautefeuille 
and J. Margottet ( Oompt . rend 99, 789—792).—Hydrated silica 
dissolves i*eadily when heated with orthophosphoric acid, and the 
solution deposits crystallised silicon phosphate in forms varying with 
the temperature at which the deposition takes place. When an in¬ 
timate mixture of phosphoric acid and hydrated silica is gradually 
heated to 260°, about 5 per cent, of silica is dissolved, and a stiil 
larger proportion can be obtained in solution by gradually heating a 
mixture of phosphoric acid with silicon chloride. 

When the solution of silica in phosphoric acid is allowed to cool 
below 260°, it deposits crystals having the appearance of flattened 
discs. Similar crystals are obtained when the solution is mixed with 
strong sulphuric acid aud heated for some time at a temperature 
somewhat above tbe boiling point of the latter. These crystals are 
hexagonal prisms, frequently macled in the same manner as lamellar 
haematite. They act strongly on polarised light, and are somewhat 
rapidly attacked by water, but do not alter in contact with alcohol. 

If the temperature of the solution of silica is gradually raised from 
260° to about 360°, it deposits an abundance of very thin hexagonal 
lamellae, which act feebly on polarised light and resemble tridymite in 
appearance. They are, however, distinguished from the latter by the 
fact that they yield silver phosphate when fused with silver nitrate. 
These lamella are not altered by alcohol, but are slowly attacked by 
water with formation of phosphoric acid and soluble silica, 

If tbe solution of silica is heated rapidly, it remains limpid up to 
about 700°, but between 700° and 800° it deposits regular octahedra 
which are almost always modified by cubical faces. This form of 
silicon phosphate has already been described (Abstr., 1883, 782), 

When phosphoric acid containing only a small proportion of silica 
is rapidly heated to about 900—1000°, the crystals obtained are mono¬ 
clinic prisms which act strongly on polarised light. At a high tempe¬ 
rature, these prisms are more stable than tbe other forms. If phos¬ 
phoric acid saturated with silica is slowly heated to 1000°, a mixture 
of all. four forms is obtained; but if tbe temperature is maintained 
the lamellae and octahedra are quickly attacked, whilst the prisms 
continue to increase. 

a The crystals were analysed by fusion with silver nitrate. They all 
h%ve the- composition P 2 0 5 ,Si0 2 . The hexagonal crystals are formed 
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"below BOO 0 , the lamellae resembling tridymite at about 360°, the regu¬ 
lar octahedra between 700° and 800°, and the mouoclinio prisms 
between 800° and 1000°. This polymorphism is not due to different 
groupings of the same crystalline elements, for the hexagonal crystals 
are attacked by water, which has no action on the octahedra or 
prisms. 

Other phosphates behave in a similar manner. O. H. B, 

Crystalline Phosphorous Anhydride. By J. M. Cabell (Ghem. 
News, 50,209).—The mixture of oxides obtained by burning phosphorus 
with a limited supply of air was placed at both ends of a long tube, 
the intervening space being empty; carefully dried and purified 
hydrogen was then passed through the tube and the foremost portion 
of the oxides gently heated. At about 350° F. crystals were deposited 
in the empty portion of the tube, whilst the residue became semi- 
fused. The crystals, apparently monoclinie, could not be measured; 
when quickly transferred to litmus-paper they did not redden it for 
some seconds. Their solution did not give phosphoric acid reactions 
with either ammonium molybdate or magnesia mixture; but after 
warming with nitric acid both reactions were obtained. It is hence 
inferred that these are crystals of phosphorous anhydride. 

D. A. L. 


Arsenic Trifluoride. By H. Moissan ( Gompt . rend., 99, 874—876). 
—Arsenic trifluoride was obtained by heating calcium fluoride and 
arsenious oxide with sulphuric acid. It forms a colourless, very 
mobile liquid, which boils at 63° under a pressure of 752 mm, and 
fumes in the air ; sp. gr. = 2*734. It dissolves a certain quantity of 
iodine, acquiring a purple-red colour, and combines with bromine at 
a gentle heat, forming a crystalline compound. When* heated to dull 
redness in a glass vessel, it yields silicon fluoride and arsenious oxide, 
but no metallic arsenic is liberated: 4AsF 3 + 3Si0 2 = 2As 2 0 3 + 
3SiF*. When the arsenious fluoride is electrolysed in a platinum 
vessel by means of 25 Bunsen elements arranged in series, metallic 
arsenic is deposited, and a gas is given off at the positive electrode 
which, although made of platinum, is superficially attacked. 

0. H. B. 


Specific Gravity of Sulphuric Acid. By D. Mendel^eef (B&r., 
17, 2536—2541).—-A reply to Lunge (Abstr., 1884, 1256), in which 


15° 

the author upholds the correctness of his density 1*8371 at -A as 

4 


against that of 1*8384 found by Lunge. L. T. T. 


Qctosulphates. By R. Weber (JBer., 17, 2497—2503).—By heat¬ 
ing carefully dried sulphates with excess of sulphuric anhydride, the 
author has obtained a series of well characterised salts of the general 
formula M/ 2 0,8S0 3 , The product while still-hot consists of two 
layers, the upper one being unchanged anhydride. The salt solidifies 
as it cools, and the still liquid anhydride may be poured off, and 
the last traces carefully distilled off at about 60v 
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The potassium salt , K 2 0,8S0 3 , melts in the presence of excess of 
sulphuric anhydride at 80° : when isolated, it is slowly decomposed at 
the boiling point of the anhydride, yielding first K 2 0,2S0 3 , and finally 
K 2 SO 4 . It crystallises from the fused mass in prisms. Rubidium and 
ccesitim behave exactly like potassium, but no corresponding sodium 
or lithium compound could be obtained. The ammonium salt , 
( 1 !TH 4 ) 20 , 8 S 03 , is formed even more easily than the potassium salt. 
Of the heavy metals, thallium alone seems capable of forming an 
octosulphate. Its crystals seem to be isomorphous with those of the 
potassium compound, and, like the latter, it yields a disulphate, 
T1 2 0,2S0 3 , when heated. 1 Silver yields a disulphate, Ag 2 0,2S0 3 , under 
this treatment, but no higher sulphate could be obtained. The 
analogy of thallium to potassium, and the dissimilarity therefrom of 
sodium and lithium, are noticeable. L. T. T. 

Action of Water on Double Salts. By F. M. Raoult ( Compt . 
rend,, 99, 914—916).—The author has determined the molecular 
reduction of the freezing point produced by various double salts 
containing more than one molecule of the acid radicle, with the results 
given in the following table, where A is the' observed molecular 
reduction and S the sum of the molecular reductions produced 
separately by each of the simple salts of which the double salt is 
composed:— 

A. S. A. S. 

K 2 S0 4 ,MgS0 4 . f 57-7 58*2 2KCl,MgCl 2 .. 117*2 116*0 

K 2 S0 4 ,ZnS0 4 .. 58*1 57*2 2KC1,CuC1 3 ., 116*8 115*6 

K.SOJFeSO*’ .. 56*5 58*0 2AmClHgCl 2 . 68*4 90*1 

K 2 S0 4 ,CuS0 4 .. 58*3 57*0 2NaCl,PtCl 4 .. 54*2 96*3 

K 2 S0 4 ,A1 2 3S0 4 . 82*4 83*4 2KI,HgI 2 .... 50*8 90*0? 

K 2 S0 4 ,Fe*,3S0 4 . 85*0 82*1 2KCy,HgCy 2 .. 57*3 81*9 

K 2 S0 4 ,Cr 2 3S0 4 . 83*2 84*4 KCy,AgOy .. 31*1 66*0? 

It is evident that many double salts, especially the alums and the 
double sulphates and double chlorides of the magnesium group of 
metals, produce a molecular reduction of the freezing point practically 
identical with the sum of the molecular reductions produced separately 
by each constituent salt. In other words, they behave in solution as 
if the constituent salts were merely mixed and not in actual combina¬ 
tion, a result which agrees perfectly with thermochemical observa¬ 
tions. In the case of the last five salts in the table, however, this 
does not hold good, and it follows that these double salts are not 
completely decomposed by water, a result agreeing with thermo¬ 
chemical observations, which show that the formation of each of the 
last three is accompanied by the development of a considerable 
amount of heat. 

From these resultsit follows that a comparison of the observed 
Molecular reduction 6 f the freezing point produced by a given double 
salt with the sum of the pai'tial reductions produced by each con¬ 
stituent, will show whether the double salt is or is not completely 
decomposed when it is dissolved in water. 

If it is assumed that the molecular reduction produced by a given 
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double salt is equal to the mean molecular reduction of the potassium 
salts containing the same number of atoms in the molecule (a sup¬ 
position which is supported by the known behaviour of silver potas¬ 
sium cyanide), it is possible to calculate the amount of decomposition 
which each salt experiences when dissolved. Some of the numbers 
thus obtained are given in the following table. They represent that 
fraction of the molecule of the double salt which is decomposed by 
water:— 


KCy -h AgCy -f water (2 litres).* 0*00 

2KCy -f-HgCy 2 + water (10 litres). 0*38 

2KI + Hgl 2 + water (4 litres) . 0*38 

2AmCl + HgCl 2 + water (10 litres). 0*59 

2NaCl + PICb + water (4 litres). 0*26 

2KC1 + Mg01 2 and analogous chlorides- 1*00 

K 2 SO 4 + MgSCh „ sulphates- 1*00 

K 2 S0 4 + A1 2 3S0 4 „ „ .... 1*00 

0. H. B. 


Magnesium Suboxide. By G. Gore ( Ghem . News, 50, 157). 
—Beetz (P/nZ. Mag., 1866, 269) observed, when magnesium elec¬ 
trodes were used for the electrolysis of a solution of sodium chloride, 
that a black substance was formed on the positive pole, and from the 
fact that it evolved hydrogen in contact with certain aqueous solutions, 
he concluded that it was magnesium suboxide. 

The author has observed a similar phenomenon under the following 
conditions:— 

When magnesium alone is partly immersed in water and exposed 
to coal-gas, carbonic anhydride, vapour of CC 1 4 or C2CI4, or when it is 
irpmersed in a mixture of absolute alcohol with glacial acetic acitf; 
the deposition is slight with magnesium in liquefied glacial acetic acid 
alone, or in a solution of toluene or formic acid in absolute alcohol, or 
in a mixture of glacial acetic, with either sulphuric acid or vegetable 
naphtha. On the other band, the deposition is more rapid in all these 
cases when the magnesium is in contact with either platinum, gold, 
silver, or iron, and most rapid with palladium. Magnesium and 
platinum in contact produce it when they are immersed in a solution of 
either creosote, toluene, or xylene in vegetable naphtha, or in a solution 
containing 1*25 mm. of hydrochloric acid per ounce of water. The 
black deposit is also formed when magnesium alone is immersed in 
solutions of the following salts containing 5 grains of salt per outice of 
water:—potassium, sodium, ammonium, lithium, barium, strontium, 
calcium, and magnesium chlorides, bromides of the first three, and 
potassium iodide, the sodium chloride solution giving the largest 
amount. In all cases it appeared within the first few days, sub¬ 
sequently disappearing with the simultaneous formation of white 
magnesium hydroxide. From all these facts, it is evident that the 
black substance comes from the magnesium. It turns white when 
heated to a temperature below redness. It is soluble in dilute nitric 
acid, yielding a green solution owing to reduction; hydrochloric and 
sulphuric acids dissolve it with effervescence. Its hydrochloric acid 
solution contains magnesium chloride only. These results confirm 










124 


ABSTRACTS OF CHEMICAL PAPERS. 


Beetz’s conclusion, namely, that this substance is magnesium sub¬ 
oxide . D. A. L. 

Copper Peroxide. By G. Kruss (Ber 17, 2593—2597).—The 
experiments by Thenard seemed to indicate the formation of a copper 
peroxide by the agitation of cupric oxide with a dilute solution of 
hydrogen peroxide. In this paper, a description is given of a repeti¬ 
tion of this work, and it is* shown that if very finely divided cupric 
oxide is agitated for several days with hydrogen peroxide there is 
gradually formed an olive-green precipitate of composition Cu0 2 ,H 2 0. 
It is decomposed at a temperature of 6° when moist, but is far more 
stable when dry. The formation of this compound points to the 
tetratomicity of copper. From other experiments, it would appear that 
an oxide can be obtained intermediate in composition between cupric 
oxide and peroxide, formed by heating cupric oxide with caustic potash, 
or potassium or sodium chlorides. Y. H. Y. 

Decomposition of Cupric Oxide by Heat. By E. J. Matjmehe 
( Oompt . rend., 99, 757—759).—A criticism on the papers by Debray 
and Joannis (this vol., pp. 21 and 22). G. H. B, 

Action of Hydrogen Sulphide on Metallic Silver. By J. M. 

Cabell (Ghem. News , 50, 208—209).—The author has made four 
experiments in which very carefully cleaned pure silver was exposed 
under certain varying conditions to a current of pure hydrogen sul¬ 
phide, which was first carefully dried. The results tend to show that, 
in absence of water, hydrogen sulphide does not act on silver at the 
ordinary temperature. D. A. L. 

Silver Hydroxide. By J. D. Bruce (Ghem. News , 50, 208).— 
When dilute solutions of silver nitrate and potassium hydroxide, in 
90 per cent, alcohol, are mixed at the ordinary temperature, in quan¬ 
tities containing equivalent amounts of the two substances (AgNO a 
and KHO), the usual granular brown precipitate of silver oxide is 
formed. When, however, the mixing is effected at very low tempera¬ 
tures, the precipitate which forms is flocculent, and has less and less 
colour as the temperature is lowered, until at about —50° F. the precipi¬ 
tate is almost white. This white precipitate soon becomes coloured, 
and at —40° F. is already pale brown. The white precipitate is 
presumably silver hydroxide , and is but slightly soluble in water. 

D. A. L. 

Hydrated Aluminium Sulphate. By P. 11. Delacharlotoy 
(Corrupt, rend., 99, 800—801).—When a moist mass of crystals of normal 
aluminium sulphate, A1 2 3S0 4 ,16H 2 0, is cooled to 6—8°, crystals of a 
new hydrate, A1 2 3S0 4 ,27H 2 0, are gradually formed. These crystals 
are hexagonal prisms modified by faces of the rhombohedron in the same 
manner as crystals of dioptase. They are formed only below 9*5°, and 
when exposed to the air at ordinary temperatures they give off water 
and are reconverted into the hydrate A1 2 3S0*,16H 2 0. The same 
'* qhan|e is brought about by mechanical disturbance, such as crushing 
Crystals with a pestle. The crystals can, however, be preserved in 
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closed flasks without undergoing any alteration. The formation of this 
hydrate from the ordinary hydrate is much facilitated by mixing the 
latter with some ready-formed crystals of the former. C. H. B. 

Reaction between Ferric Oxide and certain Sulphates at 
High. Temperatures. By Scheurer-Kestner ( Gompt . rend., 99, 
876—877).—When a mixture of two parts of calcium sulphate and one 
part ferric oxide is heated to bright redness, it fuses, the whole of the 
sulphur is expelled, and a residue of ferric and calcium oxides is left, 
soluble in dilute acids. Even acetic acid gradually removes the 
calcium in the cold. During the decomposition, sulphuric anhydride 
is first evolved, and afterwards, as the temperature rises, sulphurous 
anhydride and oxygen. Probably the mixture fuses and calcium 
oxide and ferric sulphate are formed, the latter being afterwards 
decomposed. By adding a flux, such as calcium chloride or fluoride, 
decomposition takes place at a lower temperature, but the crucible is 
much corroded. 

Lead sulphate is decomposed in the same way at a somewhat lower 
temperature. The residue dissolves in dilute nitric acid without 
evolution of nitrogen oxides, and acetic acid gradually dissolves out 
the lead in the cold. Magnesium sulphate behaves in a similar 
manner, but does not fuse, and only sulphurous anhydride and oxygen 
are given off without any sulphuric anhydride. C. H. B. 


Mineralogical Chemistry. 


The Brown Coal of Istria and Dalmatia. By Lodin (Dingl. 
polyt . 253, 534).—The author gives an account of the strata of Istria 
and Dalmatia belonging to the eocene period, and of the geology of 
the deposits of brown coal. The coal in the Carpano Yalley has the 
following composition:—I, from the lower beds; II, from the lower 
beds altered by exposure to atmospheric influences ; III and IY, from 
the upper beds ; and Y, an average sample. 
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V. 

Water. 

1*46 

1-70 

1*57 

1*53 

1*56 

Carbon ........ .... 

63-69 

59*58 

64*26 

65 *86 

63 *35 

Hydrogen.. 

5-03 

4*60 

4*85 

4*84 

4*83 

Oxygen ... 

13 12 

12*36 

13*03 

11*45 

12*49 

Nitrogen... 

1-79 

1*18 

1*04 

1*22 

1 *31 

Sulphur .. 

7-53 

7 33 

8*53 

8*93 

8 *08 

Ash . 

8-84 

14*96 

8*29 

7-68 

9*94 

Total...... 

Yield of coke.. 

101 -46 

55 *07 

101 -71 
58-10 

101-57 
52-88 ! 

101*01 

58*07 

101-56 
56-03 


D. B. 
h 
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Analysis of Cassiterite from. King Co., N. Carolina. Ev J. 

D, Bruce ( Ghem . News, 50, 209).—The sample examined is of light 
brown colour, transparent, and of resinous lustre. Its sp. gr. is 6*956. 
For analysis, the powdered mineral was gently heated in a glass tube 
in a current of hydrogen, the residue digested with hydrochloric acid, 
the tin precipitated as stannous sulphide, and the filtrate treated in 
the usual manner. The following are the results of analysis :— 

Loss on Insoluble 

SnOo. Fe 2 0 3 . CaO. MgO. ignition. residue. Total. 

95*176 1-455 0*277 0*020 0*218 2*841 99*987 

The insoluble residue is probably chiefly silica. D. A. L. 

Apatite from Amelia Co., Virginia. By G-. H. Rowan ( Ghem ., 
News , 50, 208).—This specimen of apatite occurs imbedded in felspar 
in a vein of coarse granite, from which large sheets of mica and many 
rare minerals are obtained. The crystals are white and translucent, 
with a shade of violet, and are ci'acked in various directions, laminated 
parallel to face i ii, of vitreous lustre, and quite fragile. When heated, 
it phosphoresces with a yellow light. Its sp. gr is 3*161. The analy¬ 
tical data give the following:—* 

Total 

Loss on Insoluble (less 1*30 

CaO. AL>O s . Fe 2 0 3 . P 2 O g . F. Cl. ignition. residue. O for F). 

53*94 0*19 0*81 41*06 3*30 trace 081 0*63 99*33 

This corresponds with the formula Ca3p 2 0 8 + iCaF 2 . The insoluble 
residue is probably due to adhering mica. D. A. L. 

Flu or-apatites. By A. Dittb (Com'pt. rend., 99 , 792—794).—A 
metallic phosphate, e.g., calcium phosphate, is heated to redness for five 
or six hours in a platinum crucible with three times its weight of normal 
potassium fluoride and a large proportion of potassium chloride. 
The product is allowed to cool and the residue treated with wafer, 
when crystals of fluor-apatite, 3Ca 3 P20s,CaF 2 , remain undissolved. 
These crystals are quite free from chlorine, a result which agrees with 
Guntz’s observation, that the heat of formation of calcium fluoride is 
higher than that of the chloride. The amount of potassium fluoride 
present should not be more than 5 per cent, of the amount of potas¬ 
sium chloride, for if the alkaline fluoride is in excess the calchxm 
phosphate is converted into fluoride. According to Guntz, the heats 
of formation of' barium and strontium fluorides at the ordinary 
temperature are somewhat lower than the heats of formation of the 
corresponding chlorides. It would appear, however, that at high 
temperatures this is not the case, for if barium or strontium phosphate 
is substituted for calcium phosphate in the foregoing reaction, the 
corresponding fluor-apatite is obtained perfectly free from chlorine. 

Another method of preparation is as follows:—Calcium fluoride 
tod phosphoric anhydride in suitable proportions are heated for 
several hours with a large proportion of potassium chloride, and the 
fpi?qdtLCt is extracted with water after cooling. In this case the 
reaction can be represented by one of the following equations : — 
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6P2O5 4 " lOCaFo — SCusPsO^OaFa 4 - 6POF3 
24 P 2 O 5 4 “ 50CaF 2 — 5 ( 80 a 3 P 2 08 ,CaF 2 ) 4 * I8PF5. 

The alkaline chloride simply plays the part of a solvent, from which 
the apatite crystallises. The phosphoric anhydride may he replaced 
by ammonium phosphate, care being taken to avoid excess of the 
latter. The corresponding barium, strontium, and magnesium com¬ 
pounds are obtained in a similar way. 

Calcium fluor-phosphate obtained in this way sometimes forms long 
prisms, the faces of which are striated parallel with the lateral edges, 
sometimes short prisms terminated by hexagonal pyramids. They 
are not altered by heat, but dissolve slowly in dilute acids in the cold, 
more rapidly when heated. The barium, strontium, and magnesiuin 
compounds have the same form and properties. Iron fluor-phosphafe 
forms transparent green needles which are difficult to separate from 
the fused amorphous matter which accompanies them. 

C. H. B. 

Origin and Formation of Masses of Calcium Phosphate in 
Sedimentary Rocks. Their Relation to the Iron Ores and 
Clays of the Siderolithie Horizon, By Dieulafait (Comp, rend., 
‘99, 818—816).—This paper is mainly a resume of conclusions already 
.published (Abstr., 1884, 1272) respecting the origin of the phos¬ 
phorites found in limestone caverns. 

Comparative examinations of many specimens of iron ores and clays 
from the siderolithie horizon, and of the limestones with which they 
are in contact, leads to the conclusion that the origin of the former is 
intimately connected with the latter, and that the iron ores and clays 
have been formed by the destruction of the calcareous rocks, and are 
really the residues left when the limestones were dissolved by perco¬ 
lating water from lakes and lagoons. The iron ores derive their 
phosphorus from the original limestones, and are more highly charged 
with phosphorus the higher the proportion in which this element 
existed in the limestones and the percolating water. C. H. B, 

Phosphatic Deposits of the South-east of France, By F. 
Be Gasparin ( Compt . rend., 99, 839—841).—The large proportion of 
phosphoric acid in the fossils of the gault in the south-east of France 
has in all probability been derived from water containing phosphoric 
acid or phosphates in solution. This water has percolated through 
the sandy matter composing the grits in which the fossils are enclosed, 
and the pbospboric acid has been retained by the calcium previously 
existing in the shells in the form of carbonate. This supposition is 
supported by the fact that in many localities in the south-east of 
France there are large phosphatic, chalky, and ferruginous masses of 
rock, the formation of which can readily be explained in the same 
way. 

The solution of pbospboric acid or phosphates may possibly have 
been derived from volcanic rocks by the action of the acid water also 
evolved during volcanic disturbances. C. JEL B. 

1c 2 
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Investigation of a Saltpetre-earth, from Turkestan. By N*. 
Ljobayin (Jour. Buss. Chem . She., 16, 617—638).—A sample of this 
earth was sent to the author from Fort Nukus, Province Amu-Dari. 
Colonel Albanof found that the natives of the oasis Amu-Daria prepare 
nitre by boiling this earth with water and evaporating* the solution 
until it crystallises on cooling; they use it for the manufacture of 
gunpowder without any further purification. They regard this 
impure nitre as a poison. This earth covers an area of 7 square 
kilos, on the frontier of China, over the ruins of the old city of 
Kunia-Ugrentch, in a country with very little rain. 

The earth, which is of a pale cinnamon colour, is dry, and can be 
readily pulverised between the fingers. It has a feebly alkaline 
reaction. 

The author gives a detailed account of the method used for the 
quantitative determination of the different constituents of the earth ; 
lie finds that when calcium oxalate is precipitated from a solution con¬ 
taining alkalis, appreciable quantities of the latter are carried down 
with the oxalate. 

In the following table, the results of the analysis are given in per¬ 
centages of the earth, dried at 100°, 96*21 parts of which are equal 
to 100 parts of air-dried earth:— 




Portion Soluble in Water , 


NA. 

Cl. 

S0 3 . K 2 0. NaA* 

Si0 3 ,FeA,AlA. 

6-28 

7-82 

2*35 2*57 8*32 

0-02 


CaO. 

MgO, Soluble humus. 



1-34 

0*80 0*15 a 

29-65 


Subtracted oxygen equivalent to 7*82 of Cl 1*76 

27*89 

* Containing Li 2 0, 

Portion Soluble in Hydrochloric Acid, 

S0 3 . Si0 2 . PA* K 2 0*. F©A- A1 s 0 3 . CaO.f MgO. Mn 8 0 4 . 

0*38 0*018 0*314 0*58 2*91 2*75 7*58 2*50 0*11 = 17*142 
* Containing Na 2 0 and Li 2 0. f Containing SrO. 

Portion Insoluble in Water and Hydrochloric Acid, 

Organic substances 

" and water. Si0 2 . A1 2 0 3 .* CaO, MgO. K s O. Na 2 0. 

1*84 37*39 5*60 0*51 0*25 1*46 1*37 = 48*42 

; . * Containing traces of Fe 2 0 3 and P«0 5 . 


Total nitrogen .... 1*75 

Organic nitrogen in this.... 0*13 
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Substances soluble in water. 27*89 

„ „ hydrochloric acid.... 17*14 

Carbonic anhydride. 5*73 

Substances insoluble in water and in acids . 48*42 

Total. 99*18 


To this sum should be added the quantity of water of crystallisation 
contained in the salts at 100 °. 

The constituents of the portion of earth soluble in water may be 
grouped as follows :— 

4*05 \ aH n ^ ra * 5es » 

1-04 J 10 ’ 6L 
12-90 
3*25 
0*66 

The total of calcium sulphate, including the portion soluble in 
hydrochloric acid, is 3'93 per cent., and from this CaS0 4 + H 2 0 = 
4*97. This gypsum, according to Puchard, plays an important part 
in the formation of nitre under the influence of a ferment. 

The analysed earth may be regarded as comparatively very rich in 
nitre, for in other countries earths containing only 0*26 per cent, are 
worked up with success. 

On comparing the composition of the portion of earth insoluble in 
water, A, with the analysis of mud suspended in the water of Amu- 
Dari (Schmidt and Dorandt), B, the author finds a striking similarity 
between the two:— 

A. 

SOs. 0*53 

SiO, . 52*47 

P 2 0 5 . 0-46 

CO,. 8*04 

K 2 0. 2*87 

JS r a,0. 1*92 

FeA. 4*19 

ALA . 11*57 

CaO . 11*35 

MgO. 3*86 

M 1 J 3 O 4 . 0*15 

Humus .... 0*96 

Water...... 1*63 


100*00 100*00 B. B. 

Blue Quartz from Nelson Co., Virginia. By B. Bobertsox 
(Cfiem. Nmas , 50, 207).-—This quartz is found associated with felspar 
in varying quantities; it has a characteristic waxy lustre, varies in 
colour from pale to deep blue, and is penetrated by numerous thin 


B. 

0*00 

49*62 

0*22 

8*17 

2*15 

1*65 

4*73 

17*43 

11*16 

2*61 

0*15 

12-11 


Potassium nitrate.. 

Sodium nitrate. 

Magnesium nitrate. 

Sodium chloride . 

Calcium sulphate. 

Magnesium sulphate. 
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brown films. A tbin section under tbe microscope shows a network 
of thin, acicular, brown crystals throughout the mass, so that, when 
magnified 400 times, it presents an appearance similar to that of 
sagenite when seen by the naked eye. Some of the crystals are 
twinned, forming genieulations common with rutile, The section is 
yellow by transmitted, and blue by reflected light. 

A fragment fused before the hot-blast blowpipe retains its blue 
colour. Analysis yields the appended results per cent.:—Fe 2 0 3 , 0*539; 
Ti0 2 , 0*069; Si0 2 (by difference), 99*392. Entile is frequently found 
in the granulitic rocks of the district, and the magnetic iron ores of 
the locality contain large amounts of titanium oxide. D. A. L. 

Analysis of Pinite from Madison Co.* N. Carolina. By 

C. L. Reese ( Ghem . News, 50, 209).—This -mineral is found in 
amorphous irregular masses. It is white, with a tinge of green, has a 
waxy lustre, a rough fracture, and is greasy to the touch. Its 
hardness is nearly 3; its sp. gr. = 2*822. The average of two 
analyses by the author gave the results under A, whilst under B are 
the results obtained from the analysis of this mineral made by C. H. 
Slaytor in Bunsen’s laboratory at Heidelberg. 

Si0 2 . A1 2 0 3 . CaO. MgO. K 2 0. Water. Total. 

A. ... 47*28 36*47 0*28 trace 11*40 0*74 4*39 = 100*56 

B. ... 47*31 t 38*11 — — 13*37 — 1*05 = 99*84 

D. A. L. 

Amazon Stone from Amelia Co., Virginia. By C. 0. Page 
(Ghem. News , 50, 208).—This variety of amazon stone, in moderate 
sized crystals, is of uniform light green, or bluish-green colour; 
whilst in large crystals the colour shades off to white. Its cleavage 
lustre is vitreous, or pearly; its sp. gr. = 2*564. A thin section 
seen under the microscope shows the characteristic grated structure 
of microcline, along with a slight admixture of plagioclase. Analysis 
yields the following figures:— 

Si0 2 . A1 2 0 3 , Fo 2 0 3 . CaO. MgO. K 2 0. Na 2 0. Total. 

64*12 16*84 2*28 0*32 0*26 13*34 1*88 = 99*04 

D. A. L. 

Albite frcm Amelia Co., Virginia. By R. Robertson (Ghem. 
News, 50, 208).—This variety of albite is occasionally found within 
masses of albite. It is bluish-grey, and slightly opalescent. Cleavage 
on O pearly, and regularly striated on ii pearly. Its sp. gr. is 2 618. 
Analysis gave 

Si0 2 . A1 2 0 3 . CaO. MgO. Na^O, K s O. 

67-06 21-72 1-69 0-03 10-ul 0-39 = 100-g} 

corresponding approximately with. 6 mols. albite and 1 mol. anorthite. 

D. A. L. 

Analysis of Chrysocolla from Gila Co., Arizona. By R. 
Robertson (Chem. Nevis, 50, 209—210). — The mineral consists of 
coal-black particles united by a much smaller quantity of bright 
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bluish-green chrysocolla. The dark portion is purple-black, opaque, 
with sub-metallic to dull lustre, fracture rough, with tendency to 
conchoidal, and streak grey. Its hardness is 3; its sp. gr. = 2*04. 
Analysis gave the following figures 

SiCXj. CuO. AI 3 O 3 . Fg 2 0 3 . OH 2 . Mn 2 0 3 . Total. 

31-58 30-28 6-27 0*84 28*71 2*22 = 99*90 

Neglecting the manganese and iron, which are probably uncom¬ 
bined, these numbers agree with the formula for asperolite, CuSi0 3 + 
311^0, wherein one-third of the copper is replaced by alumina. The 
dark colour is due to the iron and manganese. D. A. L. 

The Pegmatite on the Borders of Viz§zy, near Montbrisor. 
By F. Gonnard (Gomjrt. rend ., 99, 881—883). — In addition to the 
minerals already described (this vol., p. 34), the pegmatite near 
Montbrison contains small, green, hexagonal prisms, truncated at 
both ends; these, however, are not emeralds, but crystals of green 
apatite, similar to those found at Irigny and other localities. Not¬ 
withstanding the statements of Passinges and Bournon that this 
pegmatite contains emeralds and andalusite, the author has not been 
able to find either of these minerals in it. C. H. B. 

Diamond-bearing Rocks of South Africa. By H. E. Roscoe 
(Chem . News, 50, 243—244).—The diamonds are reached at the 
Kimberley Mine by shafts sunk through 3 feet of red sand and 
5 to 15 feet of tufaceous limestone to a soft, yellow, earthy diamond 
rock 30 feet thick, succeeded by a soft, blue, diamond rock, pi’oved to 
a depth of 282 feet. The diamonds are found in the yellow and blue 
“ stuff,” along with garnets, mica, bronzite, ilmenite, pyrites, &g. 
The following specimens of rocks were examined:—I. A compact 
greenish-grey rock, labelled “ The Hard Rock.” II. A compact rock 
of dull rusty brown colour, “ Layer of Ironstone.” III. A friable 
earthy rock of greenish-blue colour, in which the diamonds occur. 
IV. A mixture of sovoral minerals, in pieces about the size of a pea, 
*• Coarse, heavy deposit, Kimberley blue ground.” V. A similar 
mixture, in much finer grains, labelled “ Fine heavy deposit, Kim¬ 
berley blue ground.” Sections of the first throo specimens were cut 
and sent to Piofcssor Bonuey. An abstract of Ins report upon them 
is as followsJ. This rock is an aotinolite-diabase, and could not be 
distinguished from specimens obtained from various British localities, 
where rocks of palaeozoic or greater age occur. II. This is rather a 
decomposed basalt belonging to the same group as I, but probably 
from a different mass, and altered in a different way. These two 
specimens gave the following results on analysis:— 
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I. II. III. 

SiO a . 58-03 48-47 46-16 

A1A . 15-53 16-33 1000 

Fe 2 O a . — 9-85 — 

FeO. 9-64 1-65 6-71 

MnO . 4-54 0-48 0-34 

CaO. 6-99 8-43 3'84 

MgO. 4-55 7-38 16-63 

T • * 7 .AA / 5*55 at 120° T, 9 ' 75 

■ Loss on ignition — 7 44j 1 . g9 ^ red heat j 15 431 g.gg 

Limonite. Bronzite. 

Si0 2 . 6-93 55-17 

A1 2 0 3 . ■ 6-85 2-95 

Fe 2 0 3 . 71-40 — . 

FeO. — 5*76 

MnO . — — 

CaO. 0-71 3*64 

MgO. 0*86 32*83 

H*0. 12*53 — 

99*28 100*35 


These have a very similar composition, the second differing from 
the first in containing a considerable percentage of water, and in the 
fact that its iron is almost entirely in the peroxidised state. III. Of 
this specimen, Professor Bonney reports mainly as follows:—-No. Ill 
is evidently a breccia composed of a compact serpentinons rock of 
dark colour, the fragments and the paste apparently being similar in 
character. One or two scales of bronzite and a black mica are 
scattered in the matrix, with some small grains of a black mineral 
of irregular fracture, and one of a brown mineral. Microscopic 
examination -shows the ground-mass to consist of a very minute 
aggregation of doubly refracting crystallites of no very definite but 
rather fibrous shape, and specks of ferrite. Here and there the 
colouring mineral is opacite. Frequent cracks appear to traverse the 
slide, occupied by a clearer mineral similar to that disseminated 
through the slide. There is a small crystal resembling a hydrous 
bronzite. He has a very strong suspicion that the fragments have 
been a basalt-glass, or an olivine-glass, more probably the latter, 
converted by hydration into a kind of serpentine. An analysis of 
the earth gave the numbers under III above. It was noticed that 
a peculiar stnell, somewhat like that of camphor, was evolved on 
treating the soft, blue, diamond earth with hot water. A quantity 
of the earth treated with ether gave a small quantity of a crystalline, 
strongly aromatic body, which was very volatile, burned easily with 
a smoky flame, and melted at about 50°. The presence of this 
carbonaceous substance is most interesting, and tends to confirm 
Professor Ophen and Mr. Dunn’s hypothesis that the carboniferous 
shales that are penetrated by the diamond-bearing pipes ” have been 
the source of the carbon which is now found as diamond. IV and V, 
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which are samples of the deposit obtained by washing the “stuff,” 
show the minerals which accompany the diamonds. 100 grams of 
No. V contained:—Garnet 10*76, bronzite 3*64,-ilmenite 54*80, 
pyrites 0*14, mica 0*20, limonite 16*12, pieces of the rock which have 
escaped disintegration, with some limonite, 10*84, coarse sand, a 
mixture of all the above, 3*46. The composition of the limonite and 
bronzite are given above. J. T. 


Organic Chemistry. 


Some Reactions of Silver Cyanide. By C. L. Bloxam (CJiem. 
News , 50, 155).—Hydrocyanic acid is evolved on treating pre¬ 
cipitated silver cyanide with concentrated nitric acid; on boiling, the 
cyanide is entirely dissolved and silver nitrate crystallises from the 
cooled solution. If, however, the solution is decanted when only 
a portion of the precipitate is dissolved, ifc deposits minute needles 
as it cools; these crystals, which mat together in a remarkable 
manner when the solution is stirred, are silver nitrocyanide, 
AgCN, 2 AgN 03 (Abstr., 1884, 168). The residue left by the nitric 
acid consists of unattacked cyanide mixed with some of these crystals. 
This change also takes place slowly in the cold with concentrated 
nitric acid; a boiling mixture of nitric acid, sp. gr. 1*400, with an 
equal volume of water, appears to be the most suitable for dissolving 
silver cyanide as nitrocyanide. 

When precipitated silver cyanide is treated with a strong solution 
of sodium carbonate, it becomes granular, and the granules are 
observed to be fringed with minute needles. By boiling the pre¬ 
cipitated cyanide with strong solutions of potassium or of sodium 
carbonate, it dissolves practically without decomposition, but is 
converted into small prismatic crystals, which are sparingly soluble in 
the hot solution of the alkaline carbonate, and are completely 
deposited from this solution as it cools. D. A, L, 

Action of Primary Alcoholic Iodides on Silver Fulminate. 

By G. Calmkls (Compt . rend., 99, 794—797).—25 grams of dried 
silver fulminate were heated with 25 grams of methyl iodide and 40 
grams of ether in a sealed tube at 50° for 24 hours. The products 
are silver iodide, methylcarbylamine, and (3 -nitroethylene. Ethyl 
iodide and the higher primary iodoparafEms react in a precisely 
similar manner: CNAg ! CAgNO s + 2MeI. = 2AgI CNMe 4- 
OHs *. CH.N0 2 . In this reaction silver fulminate is split up into 
two parts. In order if possible to obtain the intermediate com¬ 
pounds— 

CNMe:CMe.N0 2 ; CNEt: CEt.NO*, . 

100 grams of methyl iodide mixed with 50 grams of ether were 
allowed to act on 50 grams of the dried fulminate at the ordinary 
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temperature for four or five days, but the only products obtained 
were a-nitroethylene and methylcarbyiamine. Ethyl iodide and its 
higher homologues, behave in the same way. 

The nitre-derivatives of the ethylene series are characterised by 
their power of existing in two modifications, the ^-derivatives forming 
colourless liquids soluble in ether and chloroform, whilst the /^-deriva¬ 
tives are yellow resinous solids insoluble in the same solvents. 
From their chemical behaviour, it would seem that the former are the 
true nitro-derivatives, whilst the latter are oximido-derivatives. 

From these results, it follows that silver fulminate contains two 
dissymmetrical groups, each of which contains one atom of silver. 
One of these groups is silver cyanide, CNAg, whilst the other 

y o 

contains the sub-group | and the second atom of silver, the 

x O 

latter being united with the second atom of carbon, which is in 
direct union with the nitrogen in the first group (this nitrogen 
acting as a pentad) and thus links the two groups together 


C=N-Ag 

?\ ii 
|>—G_Ag 
or 

Silver fulminate. 


C=N 

||>Hg. 

| >N—0 / 

or 

Mercuric fulminate. 


It is evident from this formula that the two metallic atoms in the 
silver fulminate have different functions, and this explains the non¬ 
existence of mixed fulminates of the alkali metals. The formula also 
explains generally the observed action of the halogens on the 
fulminates. 

The fulminates are isocyanides or metallic carbylamines united by 
nitrogen to a bivalent residue of a metallic derivative of nitro- 
metbane, the metal attached to the nitro-group being any metal what¬ 
ever. This function, which is peculiar to the carbylamines and does 
not appertain to the metallic nitriles (cyanides), may be termed the 
carbazilic function. The relation of the catbazylic type to the allied 
types is shown by the following formulae :— 


OMT' 

Me 

ch 2 .ch 

N 

0.: N.Me 

Nitrile. 

Metanitrile. 

Carbylamine. 


crjoi 

OH* 

Carbassylic. 

0. H. B. 


GalBsin, By C. Schmitt* and J. Rosenhkk 17, 2456—• 
2467).—This paper forms a continuation of 0. Schmitt and A. 
OobenzUs communication on this subject (Abstr., 1884, 961), 

Action of Sulphuric Monochloride on Gallisvn .—When pure dry galli¬ 
um is gradually added to sulphuric monochloride, S0*01.0H, it is 
dissolved, hydrochloric acid being at the same time copiously evolved. 
All heating must be carefully avoided, as decomposition sets in at 
about 60—The syrup produced could not be obtained in a cry a-. 
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talline state, and as it is decomposed even at ordinary temperatures it 
was poured on to broken ice, and tbe aqueous solution tbus obtained 
neutralised with barium carbonate* Tbe barium salt was obtained as 
a white flocculent precipitate by pouring its solution into alcohol; 
when dried, it forms a white hygroscopic powder which is slowly 
decomposed on exposure to the air, quickly at 80—100°. The com¬ 
position of this substance is CeHgOisSiBaa -j~ 5H 2 0, and it appears to 
be identical with Claesson’s barium dextrosotetrasulphate (Abstr., 
1879, 1033). The authors found the rotation of this barium salt in 
aqueous solution to be 52°, Claesson obtaining 51° for his compound. 
If this is really identical with Claesson’s compound, the non-crystal¬ 
lising of the chloride first formed is probably due to the presence of 
impurities. s 

Action of Bromine on Oallisin. —30 grams of gallisin were dissolved 
in 1-| litres of water, and heated for about six hours in a well-corked 
champagne bottle in the water-bath, bromine being added at intervals. 
Altogether 75 grams of bromine were used. The pressure generated 
was. considerable, and the odour of bromoform was perceptible each 
time the bottle was heated. The authors were unable to isolate the 
unstable brominated compound which is formed, and the product was 
therefore treated with silver oxide. The silver compound was also 
very unstable and was at once decomposed with sulphuretted hydrogen. 
The free acid could not be obtained in a crystalline or pure form. It 
is dextrorotary, but unlike other acids obtained in a similar manner, it 
gives a precipitate with lead salts. If added to a solution of ferric 
chloride (even in small quantities), it prevents the precipitation of 
ferric hydroxide by ammonia. It reduces Fehling’s and Knapp’s 
solutions. When neutralised with calcium, barium, or cadmium 
carbonates, it yields uncrystallisable salts which are precipitated by 
alcohol. 3STone of tbe compounds could be obtained in a pure or 
cfefinite state. 

Dry Distillation of Gallisin with Dime .—The distillate separated 
into two layers. The aqueous layer contained acetic acid and 
acetone; the oily layer boiled at 82—86° and is probably Fremy’s 
metacetone. 

Action of Pancreatic Juice on Gallisin. —If gallisin is treated with 
pancreatic juice and the whole allowed to remain for a considerable 
time in a warm room, the former is converted into a substance capable 
of undergoing alcoholic fermentation with yeast: the quantity 
converted is dependent on the length of time during which the 
pancreatic juice is allowed to act, but the authors have not yet been 
able to convert the whole of the gallisin into such fermentable 
substance. 

The Specific Rotary Power of Pure Gallisin , in aqueous solution, 
increases approximately in proportion to the increase in quantity of 
the solvent. 

Analysis of Commercial Glucose and Quantitative Estimation of 
Gallisin therein —Neubauer states that gallisin does not reduce 
Fehling’s solution, and this statement has been generally accepted, as 
correct. The authors find that gallisin does reduce Fehling’s solution, 
1*0978 grams gallisin requiring 100 c.c, of solution. The authors 
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suggest the following as the best method of estimating pure gallisin 
and pure glucose in the commercial article. A solution is made con¬ 
taining less than 1 per cent., and is titrated with Fehling’s solution. 
Another solution is made, fermented with yeast, and then titrated. 
The latter titration gives the quantity of gallisin present, and the 
difference between the two, the quantity of pure glucose, 

L. T. T. 

Thiovaleraldehyde. By G. A. Barbaguia ( Ber ., 17, 2654—2655).— 
In a previous paper (Abstr., 1881, 34), the author showed that sulphur 
reacted with valeraldehyde at about 250° according to the equation 
4O 5 H 10 O + S a = 2C 6 H 10 S -f 20 5 Hio 0 2 . He finds that secondary re¬ 
actions also take place which give rise to the formation of : 1, hydrogen 
sulphide, the quantity of which increases as the temperature is raised; 
2, a heavy red-coloured liquid, distilling between 200° and 300°, 
and having an offensive odour recalling that of onions and putrid eggs, 
the quantity of this substance being greater the larger the amount 
of sulphur employed; 3 , trithiovaleraldehyde, CH 2 .CH.CH.CH.CHS, 

y y 

crystallising in bright yellow silky prisms melting at 94*5°; it is 
insoluble in water, very readily soluble in ether and alcohol. 

A. & M. 


Aldehyde and Ethylidene Derivatives. Value of the Car¬ 
bonyl Affinities of Carbon. By R. Bub encamp ( Annalen , 225, 
267—290).—The liquid boiling about 85°, which Wurtz ( Jahreshericht , 
1856, 597) and Baehmann ( Annalen , 218, 42) considered to be 
methyl ethyl acetal, is in reality a mixture of dimethyl acetal and 
diethyl acetal. The author regards the existence of the mixed acetals 
as very doubtful. 

JEJthylidene diacetate is formed by the action of silver acetate on 
ethylidene acetochlorhydrin diluted with absolute ether; the pro¬ 
perties of this body have been previously described by Franchimont. 
By a similar reaction, ethylidene dipropionate , CaR^OaHaO'^a, and 
other analogous compounds can bo prepared. The physical properties 
of these bodies are shown in the following table :— 


acetopropionate. 
dipropionate.... 
acetobutyrate .. 


valerochlorhydrin 


B, p. (corr.). 

Sp. gr. 
at 15". 

Index of refraction 
at 28*2. 

. 168-4 

1-073 

1*399 

. 178-6 

1-044 

1*402 

. 192-2 

1-020 

1*407 

. 192-6 

1-014 

1*4065 

. 216-5 

0-9855 

1*411 

. 194-199 

0-991 

1*408 

. 225 

0-947 

1*414 

. 135 (unoor.) 1-071 


. 149 „ 

1-038 

— 

. 162 

0-997 

— 


As the compound produced by the action of silver propionate on 
ethylidene acetochlorhydrin is identical with the compound obtained 
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by the action of silver acetate on ethylidene propioehlorhydrin, 
and in like manner, as the body produced from silver acetate and 
ethylidene butyrochlorhydrin is identical with that obtained from 
silver butyrate and ethylidene acetochlorhydrin, the author concludes 
that both the “ carbonyl affinities ” are of equal value. 

W. 0. w. 

Some Reactions of Carbon Bisulphide, and its Solubility 
in Water. By G-. Chancel and F. Parmentier rend 99, 

892—894).—When baryta-water is mixed with an aqueous solution 
of carbon bisulphide, or with a mixture of carbon bisulphide and 
water, very little action takes place at the ordinary temperature, but 
if the mixture is heated an abundant precipitate of barium carbonate 
is formed, and the supernatant liquid becomes yellow. If the mixture 
is heated in settled tubes at 100° for some time, the liquid gradually 
becomes colourless, and the amount of barium carbonate formed is 
greater than that calculated from the equation given by Berzelius, 
3CS 2 + 6MOH = M 2 COs + 2M 2 CS 3 + 3H 2 0. 

Experiments made by heating known weights of carbon bisulphide 
with an excess of a somewhat dilute solution of barium hydroxide at 
100°, in sealed tubes previously filled with nitrogen, show that under 
these conditions the reaction is accurately represented by the equa¬ 
tion CS 3 4- 2BaH 3 0 3 = BaC0 3 + BaS 2 H 2 -f- H 2 0. If the mixture 
is heated in contact with air, the same proportion of barium carbonate 
is formed, but it is mixed with a certain quantity of barium sulphate 
formed by the oxidation of the hydrosulphide. 

The authors have employed this reaction to determine the amount 
of carbon bisulphide dissolved by water at different temperatures, 
with the following results :— 

Temperature .. 3*4° 15*8° 30T° 41*0° 

CS 2 in grams per litre ... 2*00 1*81 1*53 1*05 

The solubility diminishes rapidly above 30°, and becomes nil at the 
boiling point of the bisulphide. The solution of carbon bisulphide 
behaves under changes of temperature in the same way as the solution 
of a gas. C. H. B. 

Normal *-Hydroxyvaleric Acid. By W. Itjslin (Ber., 17, 2504 
—2506).—Hitherto Pinner and BisehofE’s trichlorovalerolactic acid was 
the only known derivative of the above acid. The author has now pre¬ 
pared the unsubstituted acid by the action of alkalis on monobromo- 
valeric acid, and also by the action of hydrocyanic acid and hydro¬ 
chloric acid on butaldehyde. The valeric acid employed was obtained 
by heating propylmalonic acid. Bthyl ct-bromovalerate is a colourless 
liquid of pleasant odour. It boils at 190—192 y , and has a sp. gr. of 
1*226 at 18° compared with water at 4°. This ether was then 
digested on the water-bath with a solution of sodium hydroxide, the 
product evaporated to dryness, treated witljL sulphuric acid, and 
extracted with ether. On evaporation, the ether left a-hydro&yvaleric 
acid as a syrup which, in a vacuum, solidified to large tabular crystals. 
It is very deliquescent and melts at 28—29°. The barium salt forms 
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glistening scaly crystals soluble in water; the bluish-green copper sh.lt 
is sparingly soluble in water. 

But aldehyde was prepared by the dry distillation of a mixture of 
calcium butyrate and formate, and was converted into its hydrogen 
sodium sulphite compound. This substance forms long silky crystals 
easily soluble in water, sparingly so in alcohol and insoluble in ether; 
it was distilled with a concentrated solution of sodium hydroxide, 
and the Tbutaldehyde thus obtained heated with hydrocyanic acid 
in closed tubes at 70°. The nitrile was then boiled with fuming hydro¬ 
chloric acid, the excess of the latter acid evaporated off, and the 
residue extracted with ether. On evaporating the ethereal solution, 
an insoluble oil was left, which proved to be the anhydride of the 
hydroxy-acid. This was reconverted into the acid by boiling with 
potash, <&e., and the acid thus obtained was found to he identical with 
that prepared with a-bromovaleric acid. When kept in a desiccator, 
the hydroxy-acid is gradually converted into the anhydride. 

L. T. T. 

Acetonedicarboxylic Acid. By H. v. Pechmann ( Ber 17, 2542 
—2543). —Citric acid is heated with sulphuric acid on the water-bath 
until the carbonic oxide evolved is accompanied by carbonic anhy¬ 
dride, and the whole then cooled and water added. Acetonedicarboxylic 
acid , CO(CH 2 .COOH) 2 , crystallises out in colourless needles. This 
substance forms a compound with phenylhydrazine. When heated 
alone, it is decomposed into carbonic anhydride and acetone. The 
melting point is about 138°. The same decomposition takes place 
when the acid is heated with acids or alkalis, or its aqueous solution 
is boiled. The ethers of this acid are liquid, and the author is now 
investigating their substitution products. L. T, T. 

Amides of Citric Acid and their Conversion into Pyridine- 
derivatives. By A. Behrmann and A. W. Hofmann (Ber., 17,“2681 
—2699).— Gitramide, C«H 6 04 (FH 2 ) 3 , is readily obtained by the action 
of very strong aqueous ammonia on trimethyl citrate at the ordinary 
temperature. If alcoholic ammonia is employed, the action is much 
slower and the yield much smaller. It is sparingly soluble in cold, 
readily in hot water, and insoluble in alcohol and ether ; when heated 
above 200°, it begins to turn brown, and at 210—215° it melts to a 
black liquid. It yields no acetic derivative when treated either with 
acetic chloride or acetic anhydride. If the mother-liquor from the 
citramide is evaporated to a syrup, acidulated with nitric acid, and 
-alcohol and ether then added, citrodiamic acid , CeHaO^NH^.OH, sepa¬ 
rates; this crystallises in white scales melting at 158°, is readily 
soluble in water and almost insoluble in alcohol and ether. The 
silver salt, CeHfiO^N^a.OAg, forms a crystalline powder sparingly 
soluble in water; the lead and other salts are soluble. If the 
syrupy mother-liquor from the citramide is treated with ammonia 
and silver nitrate, argentic citramovamate, CeHsO^NHo) (OAg) 2 , is 
precipitated as a yellowish-white powder. The free acid is extremely 
■ soluble in water,: less so in alcohol, and is insoluble in ether and light 
petroleum; it melts at 138°. A better yield of the citramic acids is 
v obtained by treating citramide with weaker ammonia. 
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Citrazinic acid , CsHabTCh *. citramide is treated with 4—5 parts of 
sulphuric acid (70—75 per cent.), the mixture heated at about 130°, 
and the solution poured, after cooling, into 2 to 3 vols. w r atev; 
the acid then separates as a yellowish powder. It may also be 
obtained by the action of sulphuric acid on the citramic acids. 
Citrazinic acid is very sparingly soluble even in boiling water and 
insoluble in other neutral liquids ; boiling concentrated hydrochloric 
acid dissolves it sparingly, but it is soluble in warm concentrated 
sulphuric acid, and very readily in alkalis and alkaline carbonates. 
The solutions of the citrazinates assume a greenish-blue coloration 
on exposure to the air, the amxnoniacal solution becoming deep blue 
like an ammoniacal copper solution ; the addition of an acid destroys 
the colour immediately. When citrazinic acid is added to a hot 
neutral solution of potassium or sodium nitrite, a deep blue colora¬ 
tion is immediately produced. Citrazinic acid is very stable, and 
may be heated to 275° without decomposition; it carbonises above 
300° without melting. It may be boiled for hours with the 
strongest alkalis without yielding a trace of ammonia, but is decom¬ 
posed by fusion with alkalis with formation of potassium cyanide. 
The alkali salts are very soluble, the barium and calcium salts 
sparingly so ; the lead salt forms a yellowish, the copper salt a brown, 
and the silver salt a yellow precipitate. The methyl salt , C 6 H 4 MeiN" 04 , 
forms lustrous scales, which are sparingly soluble in water, alcohol, 
and ether; the ethyl salt , CgE^Me'N'Ch, has similar properties. A 
diacetyl-derivative , CiHsEbNO*, may be obtained by dissolving the 
acid in boiling acetic anhydride ; it is readily decomposed by water or 
alcohol. When citrazinic acid is boiled with tin and hydrochloric 
acid, tricarballylic acid is produced:—OgHaNCh + 2H 2 0 4- H 2 = 
GVHsOe + JSTH 3 . The authors think it very probable that citrazinic 
acid is a dihydroxy-pyridinecarboxylic acid, C 5 H 2 (OH)ol!hCOOH. 
When it is heated with phosphorous pentaehloride and oxychloride 
at 250°, and the product treated with boiling water, a dichloro- 
pyridinecarboxylic acid, CaHflChN.COOH, is obtained, melting at 
210°; this is sparingly soluble in water, moderately in cold, readily 
in boiling alcohol, and extremely soluble in ether; it is insoluble in 
hydrochloric acid, but dissolves in warm concentrated sulphuric acid, 
and readily in all alkaline liquids. The silver salt, C 5 H 2 OhN.COOAg, 
crystallises from boiling water in magnificent colourless needles. By 
the action of hydriodic acid on the chlorinated acid, a pyridine- 
carboxylic add is obtained, which melts at 306°, and is identical with 
Skraup’s 7 -pyridinecarboxylie acid (Ber., 12, 2332) and Weidel’s 
isonieotinic acid. It is sparingly soluble in cold, more readily in hot 
water, sparingly also in alcohol and ether; the alkali salts are. 
soluble, the silver salt insoluble; the copper salt forms a bluish- 
green crystalline precipitate; the platinochloride* 

(0 5 H 4 KC00H)« 3 H 2 PtCl 6 + 2H,G, 

crystallises in thick orange-yellow prisms. If, in the reduction of 
dichloropyridinecarboxylic acid, as above, phosphorus be added* the. 

■ carboxy 1-group is reduced to methyl, and parapicoUne is obtained. 

A. K. M. 
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Action of Ethyl .Chlorocarbonate on Nitrogenous Organic 
Compounds. By E. y. Meyer (/. pr. Ohem ., 30, 115—125).— 
Ethyl chlorocarbonate reacts with cyanethine, forming cyanethine 
hydrochloride and ethyl cyanethine carboxylate , thus; 

2C 9 H 13 N 2 .NH 2 + CICOOEt = C 9 Hi 3 N 3 (NH*),H01 + 

0 9 H 13 No.Nn.C00Et f 

This latter compound can be separated from the hydrochloride by 
treatment with benzene, which dissolves the ethyl cyanethine 
carboxylate. It is an easily fusible solid, boils at 24/°, its aqueous 
solution has an intensely bitter taste and an alkaline reaction, and by 
continued boiling is resolved into carbonic anhydride, ethyl alcohol, 
and cyanethine. Ethyl cya,nethine-carboxylate is easily dissolved by 
acids, and is reprecipitated from these solutions by bases; its solutions 
are precipitated by several metallic salts, such as mercuric chloride, 
gold chloride, and silver nitrate. This compound may also be 
regarded as a derivative of ethyl carbamate, and is, in fact, ethyl 
cyanoconyl - carbamate , (C a H 13 N 2 yHN.COOEt. With ammonia it forms 
cyanethine-carbamide , CgHia^.NH.CONHo, and with aniline cyan - 
ethine-carhanilide , (C 9 Hi 3 N 2 ^NH.CONHPh. This latter compound 
crystallises from alcohol in long, silky needles, melting at 184°, it is a 
very stable compound, and unaffected by acids or bases. When 
heated in a current of hydrochloric acid gas, it is resolved into 
cyanethine and phenyl cyanate, thus :— 

(C 9 H 13 N 2 ) , .NH.CONHPh - (C fl H 13 N 2 )^H 2 + PhNCO. 

Cyanethine-carbanilide is formed also by the direct union of phenyl 
cyanate and cyanethine, a formation analogous to that of methyl- 
phenylcarbamide from methylamine and phenyl cyanate. 

The “ oxybase” C 9 H 12 N 2 .OH, obtained from cyanethine, reacts with 
ethyl chlorocarbonate, forming a compound similar to that obtained 
from cyanethine; it is a liquid which is decomposed by boiling with 
mineral acids into carbonic anhydride and salts of the “ oxybase.’* 

Cyanethine heated with acetic oxide at 170° is converted into 
acetyhyanethine , (C 9 Hi 3 N 2 ).NHAc, a crystalline compound melting at 
59°, and but sparingly soluble in water. 

Acetamide, benzamide, and acetanilide yield no ethyl carboxy- 
lates when treated with ethyl chlorocarbonate. Quinoline yields the 
hydrochloride of ethylquinoline. P. P. B. 

Cystine. By E. Kmz (Zeit. Biol 20, 1—10).—The author found 
5*33 per cent. H, as the mean of several analyses of pure crystallised 
■ cystine, aud consequently assigns the formula C 3 H 6 NS0 2 , instead of 
the C 3 H 2 NS0 2 given by Hoppe-Seyler and others. 

C 3 H 6 NS0 2 = 5*00 H 
C 3 H 7 NS0 2 = 5*78 H. 

The rotatory power when dissolved in ammonia is = — 142°, 
using a J^llet-Gornu apparatus; Mauthner found —205*88°; this 
difference is, however, accounted for by the fact that Mauthner 
dissolved his crystals in hydrochloric acid. J. P, B. 
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Preparation of Pure Thiophene. By Y. Meyer (Ber t , 17, 2641 
—2643).—If in extracting thiophene from its mixture with benzene 
the proportion of sulphuric acid be diminished, thiophene alone is 
taken up, and may he recovered in a state of purity by distilling the 
sulphonic acid. 2000 kilos, coal-tar benzene were treated with 
100 kilos, sulphuric acid, the product converted into lead salt, and 
this distilled with ammonium chloride. The amount of thiophene 
obtained was 1944 grams. The acid layer obtained after shaking with 
sulphuric acid should be at once diluted with water to prevent car¬ 
bonisation. To obtain 100 per cent, thiophene, 400 kilos, benzene 
are agitated for two hours with 16 kilos, sulphuric acid, the product 
converted into the lead salt, then into the ammonium salt, and this 
submitted to distillation. A. JL M. 

Nitration of Thiophene. By Y. Meyer and O. Stapler (JBer., 
17, 2648—2650).—The nitration of thiophene may be effected by 
passing air saturated with its vapour through fuming nitric acid, 
when after some hours the liquid separates into two layers. On 
pouring the product into water, a heavy oil separates. The mono- 
and di-nitrothiophene obtained may be separated either by steam dis¬ 
tillation or by fractional distillation. Mononitrothiophene , CdHsS.jNOo, 
more closely resembles paranitrotoluene than nitrobenzene; it is of a 
pale yellow colour, solidifies in large prisms after fusion, has an odour 
like that of bitter almond oil; it melts at 44°, boils at 224—225° 
(eorr.), and becomes red on exposure to light. It is insoluble in 
alkalis, and is converted by nitric acid into dinitrothiophene. Nitro- 
thiophene gives no reaction with isatin and sulphuric acid. Dinitro¬ 
thiophene, G 4 H 3 S(N 0 2 ) 2 , crystallises from alcohol in yellow scales, 
modei'ately soluble in hot water, and is decomposed by alkalis with red 
coloration. It melts at 52°, is somewhat volatile in steam, and boils 
at about 290° without much decomposition. Metadiuitrohenzene boils 
at 297° (corr,). An isomeric dinitrothiophene is also obtained which 
melts at 75—76°, crystallises in needles, and is somewhat more vola¬ 
tile in steam. A. K. M. 

Acetothienone and some of its Derivatives. By A. Peter 
(Ber., 17, 2643—2647).— Acetothienone , C 4 H 3 S.COM& is best prepared 
by the action of aluminium chloride oh a solution of 10 grams thio¬ 
phene (98 per cent, thiophene) and 9*1 grams acetic chloride in 
50 grams light petroleum. When the reaction is ended, the petro¬ 
leum is poured off, and the product warmed and poured into water. 
After purification, acetothienone is a colourless oil boiling at 213*5° 
(corr.), and remaining liquid at —15°; it has an odour closely 
resembling that of acetophenone; its sp. gr. is 1*167 at 24° When a 
trace of it is heated with isatin and sulphuric acid, it yields the indo- 
phenine-blue colour. Thienylmethylaoetomme , C*H«B,CMe I NOH, 
obtained from acetothienone and hydroxylamme, forms a white 
crystalline mass, melts at about 110 °, and gives no characteristic reac¬ 
tion with isatin and sulphuric acid. AeetotMmonephmylhydrazine, 
CiHsS.OMe I N.NHPb, is prepared by heating ah aqueous solution of 
acetothienone, phenylhydraziue hydrochloride, and sodic acetate, and 
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crystallises from alcohol in clusters of bright yellow needles melting 
at 96°. On oxidising acetothienone with alkaline potassium perman¬ 
ganate solution, a thiopheuic acid, C4H3S.COOH, is obtained melting 
at 124*5°; it yields the indophenine colour-reaction with isatin and 
sulphuric acid. Its identity with a- or /3-thiophenic acid is not yet 
established. By the nitration of acetothienone at —8°, two isomeric 
mononitro-derivatives are obtained, one crystallising in long yellow 
four-sided vitreous prisms melting at 122*5°, the other in small 
lustrous scales melting at 86°. A. K. M. 

Decomposition of Benzonitrile by Fuming Sulphuric Acid. 
By A. Pinner (/. pr. Ghem 30, 125—127).—A reply to Gumpert’s 
remarks (this vol., p. 52) on the preparation of cyanphenine. The 
author shows that Gumpert employed a method different from that 
used by Klein and himself (Ber., 11, 764), and cites further experi¬ 
ments to show that cyanphenine is obtained on adding benzonitrile to 
a large excess of sulphuric acid. P. P. B. 

Dinitrotoluene. By W. Staedbl (Awn aim, 225, 884—388).— 
The dinitrotoluene melting at 60° which the author obtained from 
Tiemann’s dinitrotoluidine melting at 168° ( Annalen , 217, 205), is 
shown to have the constitution C 6 H3Me(N0 2 )2 [Me : N0 2 : N0 2 = 
1 : 2 :6] by the following facts. On reduction with ammonium sul¬ 
phide, the dinitrotoluene yields a nitrotoluidine melting at 90°. 
Phthalyl orthotoluide melting at 180° forms two isomeric nitro-pro- 
dncts, which are converted by the action of alcoholic ammonia into 
nitrotoluidines melting at 90° and 109° respectively* Nitrotoluidine 
(melting at 90°) from dinitrotoluene (melting at 60°), or from 
phthalylorthotoluide, can be converted into orthonitrotoluene, and the 
nitrotoluidine melting at 109°, from phthalyl orthotoluide, yields 
paranitrotoluene. The constitution of the following bodies has now 
been ascertained. 


Trinitrotoluene *. 

M.p. 

81° 

O.H.MeNOj'WOsNOa 

1 : 2 : 4 : 6 

Dinitrotoluidine . 

168 

C 0 H 2 MeNO J NH a NO 2 

1 :2:4:6 

Dinitrotoluene... 

60 

CsHaMeNOjNOj 

1 :2:6 

Nitrotoluidine ... 

90 

CJ3 3 JVIeNH.,N0 2 

1 :2:6 

» * * * 

109 

C.HsMeNH.NO. 

1 : 2 : 4 




W. C. W. 


Bromo-substitution Derivatives of Orthoxylene. By O. 
Jacobsen (Ber., 17, 2372—2379).—The only halogen derivatives of 
orthoxylene previously described are those in which substitution 
occurs in the side-chains; the present paper describes bromine de¬ 
rivatives obtained by bromination in the cold in which substitution 
occurs in the benzene-ring. 

Monobromorthoxylme , C 6 H 3 MeMeBr [1:2:4] is obtained by the 
action of bromine in presence of iodine on commercial orthoxylene 
in the cold, but is contaminated with bromoparaxylene and bromo- 
metaxylene. Its purification is effected by conversion into the sul- 
phonic acids and crystallisation of the barium salts, when the ortho¬ 
derivative separates in large crystals, and is readily separated 
mechanically from the meta- and para-salts. Monobromoxylene is 
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regenerated from the barium sulphonate by converting it into tbe 
sodium salt and heating this with concentrated hydrochloric acid at 
200°, It is liquid, but solidifies below 0° to a fibrous crystalline mass, 
melts at—0*2°, boils at 214'5 under 760 mm. pressure, and h&s a sp. gr. of 
16° 

1*3693 at — 0 , Heated with ethyl chlorocarbonate and sodium amal¬ 


gam, it is converted into paraxylic acid, showing that the bromine is 
in the para-position. 

Bromorthoxylenesulphonic acidy 

C 6 H 2 BrMe 2 .S0 3 H + tfH s O [Me : Br: Me : SO s H = 1:2:4: 5], 

is obtained by dissolving bromorthoxylene in weak Nordhausen sul¬ 
phuric acid; it forms a fibrous crystalline mass, very readily soluble 
in water, very sparingly soluble in cold dilute sulphuric acid. Its 
constitution is shown by the action of sodium amalgam on the sodium 
salt, when it yields sodium orthoxylene sulphonate [1:2:5], The 
barium salt, (C8H 2 BrMe 2 .S0 3 ) 2 Ba + 3H 2 0, crystallises in long hard 
prisms, and is very sparingly soluble in cold water. The sodium salt, 
C 8 H 8 Br.S0 3 ]N"a -f I^-H 2 0, crystallises in very long, slender needles, spar¬ 
ingly soluble in cold, very readily soluble in hot water. The potassium 
salt, C 8 H 8 Br.S0 3 K + H s O, forms thin glassy prisms, moderately 
soluble in cold water. By fusion with potash, the sulphonic acid is 
split up into a variety of products, of which the only one that could be 
isolated was /3-metabroraosalicylic acid, and this only in very minute 
quantity. 

Bromorthoxylenesulphonamide , C 8 H 8 Br.S0 2 NH 2 , crystallises in long 
hairlike needles, melts at 213°, is sparingly soluble in water and cold 
alcohol, moderately soluble in hot alcohol. 

Bromorthotoluio acid> C 6 H 3 MeBr.COOH [Me : COOH : Br = 1:2:4], 
is prepared by boiling bromorthoxylene with dilute nitric acid (1: 5) 
in a reflux apparatus. It crystallises in stellate groups of needles, 
melts at 174—176°, is sparingly soluble in cold, readily soluble in hot 
water, soluble in alcohol. The calcium salt crystallises with 2 mols. 
H 2 0 in small hard prisms. When fused with potash, the acid yields 
parahomometahydroxybenzoic acid. 

Dibromorthoxylenes .—By the action of bromine on pure bromortho¬ 
xylene in presence of iodine, two dibromo-compounds are formed, and 
can be separated by crystallisation from alcohol, one only being solid 
at ordinary temperatures. 

Solid dibnmorthoxylene, C 6 H 3 MeMeBrBr [1:2:4: 5], is formed in 
by far the largest quantity; it crystallises in large rhombic tables - or 
long needles, is sparingly soluble in cold, readily in hot alcohol and 
hot glacial acetic acid, melts at 88°, sublimes slowly at a little above 
tbe melting point in large thin plates, and boils at 278°* Heated 
with methyl iodide and sodium, it yields durene together with some 
pseudocumene and regenerated orthoxylene. 

Liquid dibromorthoxylene , 


C«H 2 Me 2 Br 2 [Me: Me : Br ; Br—1:23(?) : 4], 
solidifies on cooling to a hard crystalline mass, melts at + 6*8°, boils 
at 277°, and has a sp, gr, of T7842 at-i~ * The endeavour to deter- 


l 2 



ABSTRACTS OF CHEMICAL PAPERS. 


144 

mine its constitution Iby replacing bromine by methyl groups did not 
lead to satisfactory results; the action could only be started by re¬ 
peated” additions of ethyl acetate, but much orthoxylene was then 
regenerated; neither isodurene nor pseudocumene were formed. It 
is probable that this compound corresponds with the still unknown 
[1 : 2 : 3: 4] tetramethylbenzene. 

All attempts to prepare a pure tribromorthoxylene were unsuccess¬ 
ful, although by the action of bromine on solid dibroraorthoxylene in 
presence of iodine and a little glacial acetic acid a very small quantity 
of a substance crystallising in needles and melting at 50—60° was 
obtained; this appeared to be an impure tribromo-derivative. The 
end-product of the action of bromine on orthoxylene in the cold is 
tetrabromorthoxylene , OfiMe-jBr*. It crystallises in long needles, nrielts 
at 262°, and distils unchanged at a very high temperature, is sparingly 
soluble even in boiling alcohol, but is readily soluble in hot benzene. 

12 4 12 

Mercury diorthoxylem , MeMeC 6 H 4 .Hg.C 6 HJ\IeMe, is obtained as 
a bye-product in the action of sodium amalgam and ethyl chloro- 
carbonate on bromorthoxylene, It crystallises in long, slender 
needles, melts at 150,° can be in great part distilled unchanged by 
careful heating, and is sparingly soluble in ether and alcohol, readily 
in chloroform, carbon bisulphide, benzene, <&c. 

Pure monobromoparaxylene does not solidify at —15°, and boils at 
205*5° under 755 mm. pressure. This differs from the figures given 
byJannasch (this Journal, 1874, 468) of + 10° for the melting point, 
and 109*5—200*5° for the boiling point, but is in agreement with the 
earlier statement of Fittig and Jannasch ( Annalen , 151, 283). 

Bromoparaxylenesubphonic acid , 

0AMeJBr.SOaH [Me : Me: Br: SD 3 H =1:4=2:?], 

crystallises in nacreous plates or fiat needles. The sodium salt, 
0 8 H B Br.S0 3 lsra + H a O, crystallises in long thin prisms or in rhombic 
or hexagonal tables. The barium salt crystallises in thin hexagonal 
plates, or small prisms, and is sparingly soluble in hot water. 

Bromoparaxyleriesulphonawiide, CeHa^^Br.SOaltfHg, crystallises in 
flat prisms, melts at 206°, is sparingly soluble in cold, readily soluble 
in hot water. A. J. G. 

» 

Nitro- and Amido-derivatives of Metaxylene. By E. 

Grevinge (. Ber 17, 2422—2431) . —Consecutive metadinitronietaxylme , 
CeHaMe^NOa)* [Me :~N0 2 : Me : N0 2 = 1 : 2 : 3 : 4], is obtained 
together with the symmetrical dinitrometaxylene melting at 93° pre¬ 
viously described by Fittig (Annalen, 147,17, and 148, 5), by treating 
metaxylene with a mixture of sulphuric and nitric acids at a tempe¬ 
rature of 3—6°. It crystallises in plates, melts at 82°, and is more 
readily soluble in alcohol and glacial acetic acid than the other modifi¬ 
cation. On nitration, both the dinitro-eompounds are converted into 
the trinitrometaxylene [Me : NO a : Me : NQ 2 : FO 2 = 1: 2; 3 : 4; 6], 
melting at 176°, described by Fittig (Zoc. c^.). 

• Consecutive metaniiroxylidine, C3H 2 Me2(NH 2 ) .NO 2 , is obtained by the 
redaction e£ consecutive dinitrometaxylene with hydrogen sulphide 
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in alcoholic ammoniacal solution. It crystallises in golden-yellow 
needles, melts at 78°, and is soluble in water, alcohol, and light 
petroleum. The acetyl derivative crystallises in white needles and 
melts at 149°, The acetyl derivative prepared from the nitroxylidine 
of melting point 123°, derived from symmetrical dinitrometaxylene, 
also crystallises in white needles, but melts at 159,—160°. 

Symmetrical metadiamidometaxylene , 

C 6 H 2 Me 3 (NH 2 ) 2 [Me : Me : NH 2 : NH 2 = 1 : 3 : 4 : 6], 

is prepared by reduction of the corresponding nitroxylidine (melting 
at 123°) with stannous chloride and hydrochloric acid. After 
being purified by sublimation, it forms snow-white crystals, and 
melts at 104°. The hydrochloride yields Bismarck brown with 
sodium nitrate, and a chrysoidine with diazobenzene chloride, showing 
the base to be a metadiamine. 

Consecutive metadiamidometaxy lene , 

C 6 H 2 Me 3 (NH s ) 2 [Me : 1STH 2 : Me : hTH 2 = 1:2:3: 4]. 

The reduction of 1 : 2 : 3 : 4 nitroxylidine cannot be effected by 
stannous chloride, tin and hydrochloric acid have therefore to be used. 
The diamine forms fine white crystals, and gives the colour reactions 
of a metadiamine. 

Triamidometaxylene , C 6 HMe 2 (NH 2 ) 3 [Me : 1STH 2 : Me : KH 2 : NH^= 

1 : 2 : 3 : 4 : 6], prepared from the corresponding trinitro-compound 
by reduction with stannous chloride and hydrochloric acid, crystallises 
in white needles; its melting point could not be determined; it does 
not melt up to 140°, and suffers complete decomposition between 
140° and 150°. The hydrochloride gives a greenish-brown coloration 
with sodium nitrite, and a reddish-black coloration with diazo¬ 
benzene chloride. 

By the nitration of 1:3:4 metaxylidine, the two nitrometaxyli- 
dines already mentioned, melting at 78° and 123° respectively, 
were obtained. By treatment with ethyl nitrite, &c., to eliminate 
the amido-group, the nitrometaxylidine of melting point 123° was 
converted into the nitrometaxylene [Me : Me : N0 2 =s 1; 3 : 4], 
boiling at 245*5° nnder 744 mm. pressure, and of sp. gr. 1T35 at 15°, 
already described by Tawildaroff ( Zeit . f'Chem. y 1870, 418), and 
Harmsen (Abstr., 1881, 49); this by reduction with iron and acetic 
acid, gave the unsymmetrical metaxylidine described by Hofmann 
(this Journal, 1877, i, 92) and Schmitz (Abstr., 1879, 156). 1:3:4 
aceto-xylide forms white crystals and melts at 128°. 

Consecutive nitrometaxylene , C 6 H 3 Me 2 .N0 3 [Me : N0 2 : Me = 1:2: 3}, 
is prepared by the action of ethyl nitrite, &c., on the nitroxylidine 
melting at 78°, It boils at 225° under 774 mm. pressure, and has a 
sp. gr. of IT 12 at 15°. Reduced with iron and acetic acid, it gives 
the consecutive metaxylidine described by Schmitz. 1:3:2 aceto- 
xylide crystallises in white needles and melts at 174°. A. J. Gh 

Action of Chlorine, Bromine, and Iodine on Sodium Para- 
cresolate. By 0. Schall and 0. jDraict (Ber„ 17, 2528—2536).-^- 
I. Action of Chlorine .—When chlorine is passed through anhydrous 
sodium paracresolate suspended in carbon bisulphide, the principal 
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product is monochloroparacresol , C 6 H*MeC1.0H. This compound 
yields no sulphonic acid, whilst paracresol yields an ortho-sulphonic 
acid, so that the chlorine atom is probably in the ortho-position to the 
OH group. This was proved by treating it with phosphoric chloride, 
when a dichlorotolnene melting at 200° was formed, which on oxida¬ 
tion yielded orthodichlorobenzoic acid. Its constitution is therefore 
[OH : 01 : Me = 1 : 2 : 4], When the sodium salt of this substance 
is treated with methyl iodide, it yields monockloroparacresyl methyl 
ether , a colourless, feebly refracting liquid which boils at 213—215°, 
and has a sp. gr. of 1*1493 at 2*425° compared with water at the same 
temperature. This aniso’il when carefully oxidised with chromic acid 
yields monocldoraiiisic acid, OMe.C 6 H 3 01.GOOH, which crystallises in 
white silky scales melting at 214—215°. The barium salt crystallises 
with 3^ mols. H 2 0 : the silver salt forms sparingly soluble scales. 

II. Action of Bromine .—This is similar to that of chlorine. Afowo- 
bromoparacresol is a colourless liquid boiling at 213—214°; its sp. gr. 
is 1*5468 at 24*5°. This compound is isomeric with that obtained by 
Vogt and Henninger (Abstr., 1882, 729) by the direct bromination of 
paracresol. Monobromoparacresyl methyl ether boils at 225—227°, and 
has a sp. gr. of 1*4182 at 24*5°. Monobromanisic acid crystallises in 
needles melting at 213—214°; its barium salt forms small needles con¬ 
taining 3£H 2 0: the silver salt is a flocculent amorphous precipitate; 
the copper salt crystallises in green plates with 2| mols. H a O. 

A small quantity of dibromoparacresol was also formed during the 
action of the bromine on sodium paracresolate. This substance forms 
prisms belonging to the asymmetric system, and isomorphous with 
those of dichloroparacresol. Bibromoparacresyl benzoate crystallises 
in snow-white needles melting at 91—91*5°. The dibromide was also 
converted into the anisoil, but all attempts to oxidise this proved 
futile. * 

III. Action of Iodine .-—This was similar to that of chlorine and 
bromine. As the authors were not able to isolate the moniodo- 
paracresol it was converted into the methyl ether. Moniodopara - 
cresyl methyl ether boils at 237—238°. Moniodoanisic acid is identical 
with that already described by Griess (Annalen, 117, 54) and by 
Petzer ( Annalen , 146, 302), and melts at 234—235°. 

Biidoparacresol forms white plates melting at 61—61*5°. JDiiodo - 
paracresyl acetate forms white plates melting at 62—62*5°. Biiodo- 
paracresyl benzoate melts at 129‘5—130°. L. T. T. 

Saponification, of Haloid Ethers of the Benzene Series by 
Neutral Substances. By A. Colson ( Gompt . rend., 99, 801—804). 
—The dibrominated derivatives of the three xylene glycols were 
heated with 2 mols. H a Q in sealed tubes at 100°, and the rate and 
limit of saponification were determined by estimating the amount of 
acid liberated. The maximum limit of saponification is reached more 
rapidly than in the case of the corresponding compounds in the 
methane series, and is the same for all three isomerides, and probably 
also for their homologues. The isomerides are, however, distinguished 
by the velocity of saponification, which is highest for the para-and 
lowest for the meta- derivative. In the case of the dibrominated 
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’derivatives, the amount of acid liberated is only about 9 per cent, of 
the total acid, but as soon as this proportion is exceeded, the com¬ 
pounds rapidly decompose* 

When the dibrominated derivatives are mixed with an equal weight 
of ordinary alcohol, and allowed to remain for several days at SO—32°, 
it is found that they are more rapidly attacked by the alcohol than 
the corresponding primary compounds in the methane series. The 
rate of saponification is highest for the meta- and lowest for the para- 
derivative, and this also holds good at 100°. 

If the haloid derivatives are heated with 2 molecular proportions of 
amyl alcohol in sealed tubes at 100°, it is found that the brominated 
derivatives decompose more rapidly than the chlorinated derivatives, 
whilst in each series decomposition ceases when about the same quan¬ 
tity of acid (about 5 per cent, of the total amount) has been 
liberated. The meta-derivative is almost completely decomposed, 
although only a small quantity of acid is set free. This result is 
explained by the formation of (?) bromamyline, CHoBr.CeH^OCfiHn. 
It- is evident that since the haloid ethers are sensibly attacked by 
alcohol in the cold, and rapidly at 100°, this solvent should be 
avoided when working with these compounds. 

The ethers of the methane series acting on these haloid derivatives 
of the benzene series yield only one series of compounds, as shown in 
the equation— 

0«H*(0HJBp). + Et*0 = C 6 H 4 (CH 2 .OEt) 2 + 20*H,Br. 

O. H. B. 

Conversion of Phenols into Amines, By K. Bxjch ( Per 17, 
2634—2641),— Phenylparatolylamine is formed from phenol and para¬ 
toluidine, and from paracresol and aniline, by heating them with an 
excess of zinc chloride at 260—300°; also in very small quantity by 
heating phenol and paratoluidine with calcium chloride at 300°. A 
better yield is obtained by the action of antimony trichloride on a 
mixture of aniline and paracresol at 260°, diphenylamine being, how¬ 
ever, also produced. When paratoluidine and phenol are heated with 
phosphoric anhydride, ditolylamine is obtained, but no phenyltoiyl- 
amine, Paratoluidine is produced qn heating paracresol with ammo- 
nio-zinc chloride at or' above 300°; ditolyl oxide, (CtH^O, is also 
formed. This is moderately soluble in alcohol, and crystallises from 
it in silky scales, and from light petroleum in needles; it melts at 
16 b° and volatilises at 100°. Ditolyl oxide is also formed when 
paracresol or a mixture of paracresol and paratoluidine is heated with 
zinc chloride. Diphenylamine is obtained in small quantity by the 
action of calcium chloride at 300° on aniline and phenol. It is also 
produced by the action of antimony trichloride on aniline, but a much 
better yield is obtained when a mixture of aniline and phenol is 
employed. A. K. M. 

The Action of Cyanogen Chloride on Ortho- and Para, 
amidophenetoil. By J. Berlineeblau (/. pr, Chern 30, 97—115), 
—By the action of cyanogen chloride on aniline, cyan&nilide and 
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diphenylguanidine are produced (Hofmann) ; its action on ortho- and 
para-ami dophenet oil in ethereal solution is now studied and shown to 
be similar. Orthoethoxyphenylcyanamide j, EtO.C 6 Hi.NHCN, forms 
crystals melting at 94°, almost insoluble in water, and which do not 
polymerise on keeping or heating. If heated with hydrochloric acid 
at 120°, it does not yield orfchoxyphenyleyanamide, but orthamido- 
phenol; when treated in ethereal solution with dry hydrochloric acid, 
a syrup separates out unsuited for further examination. When treated 
with sodium alcoholate, the crystalline and stable sodium salt, 
EtO.CsH^NNaCN, separates, which is reconverted into the original 
cyanamide by the action of acids: no polymerisation occurs. With 
silver nitrate, an aqueous solution of this salt gives a curdy pre¬ 
cipitate of the silver salt , EtO.CoH^NAgCN, The behaviour of these 
salts with ethyl iodide and also with iodine was partially studied. 
This and the following silver salt are readily decomposed by sul¬ 
phuretted hydrogen, but no polymerisation takes place as with silver 
cyanamide. 

Paraethoxyphmylcyanamide melts at 78° ; only its silver salt could 
be obtained. Once crystals melting at 160° were obtained, con¬ 
taining 1 mol. H 2 0 more; they are paraethoxyphenylcarbamide , 
EtO.C 6 H 4 .HH.CONH a . This substance can also be prepared by 
mixing solutions of the hydrochloride of para-amidopheneto'il with 
potassium cyanate; it is almost insoluble in water; it is not con¬ 
verted into the cyanamide or in any way altered by phosphoric anhy¬ 
dride. Treated for a long time with nitrous acid in alcoholic solution, 
a red precipitate, C 9 Hiibr 2 02 .N 0 2 , separates; if the acid acts for a 
short time only, an intermediate substance is formed insoluble in 
water, but decomposing very rapidly. 

These substituted cyanamides can also be obtained from the corre¬ 
sponding thiocarbamides. 

Orthoetlioxypkenylthiocarbamide. —Orthamidophenetoil is evaporated 
with ammonium thiocyanate, and the residue washed with water. It 
melts at 110°. Mixed with lead hydroxide and dilute caustic soda, 
the lead sulphide filtered off, and acetic acid added, the above- 
described orthoethoxyphenylcyanamide separates. 

Paraethoxrjphenylthiocarbamide was likewise prepared and con¬ 
verted into the corresponding cyanamide. H. B. 

A Lakmo'id. By M. 0. Temjb and C. Hock (Ber., 17, 2615— 
2617).—-When a mixture of resorcinol (100 parts), sodium nitrite 
(5 parts), and water (5 parts), is gradually heated to 110°, a brisk 
reaction sets in and the mass assumes a red colour; when the 
reaction becomes less vigorous the heat may be raised to 115—120° ; 
ammonia is then abundantly evolved whilst the melt becomes reddish- 
violet, bluish-violet, and finally blue. The product yields a blue solu¬ 
tion with water, and on the addition of hydrochloric acid a precipitate 
is obtained; this, when dried, forms lustrous reddish-brown grains 
insoluble in chloroform and benzene, but readily soluble in alcohol, 
: &eetone, &c M less so in ether and pure water; these solutions have a 
|ed colour which resembles that of many red wines or raspberry-juice, 
changed to blue by the addition of a trace of alkali. This dye 
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also dissolves in 'boiling concentrated hydrochloric acid, yielding 
a bluish-green solution, and in concentrated sulphuric acid to a deep- 
hlue solution. The absorption-spectrum of the alkaline solution 
resembles that of litmus, but the absorption-band is not so strong. It 
also resembles litmus in its behaviour on reduction, the alkaline solu¬ 
tion being rapidly decolorised by hydrogen sulphide, but the colour 
is restored on exposure to the air. The authors hope to prove the 
identity of this artificial colouring matter with the chief constituent of 
litmus. A. K. M. 

Substitution of the Amido-group in Aromatic Derivatives by 
Chlorine, Bromine, and Cyanogen. By T. Sahdmeyer (Ber., 17, 
2650—2658).—This is a continuation of experiments recently de¬ 
scribed (Abstr., 1884, 1311). In order to convert metanitraniline 
into metachloronitrobenzene, 4 grams of the former together with 
7 grams concentrated hydrochloric acid (sp. gr. 1T7), 100 grams 
water, and 20 grams of a 10 per cent, solution of cuprous chloride, are 
heated nearly to boiling and then a solution of 2*5 grams sodium nitrite 
in 20 grams water is added drop by drop. In the same way, para- 
chlorotolnene has been obtained from paratoluidine, orthochlorotoluene 
from orthotoluidine, and orthochlorophenol from orthamidophenol, 
but in the case of the two ortho-derivatives the yield is small. Para- 
phenylenediamine and metaphenylenediamine also yield the corre¬ 
sponding dichlorobenzenes. To obtain bromobenzene from aniline, 
12*5 grams copper sulphate, 36 grams potassium bromide, 80 grams 
water, 11 grams sulphuric acid (sp. gr. 1*8), and 20 grams copper 
turnings are boiled together until the solution is nearly decolorised, 
9*3 grams aniline added, the whole again heated nearly to boiling, and 
then a solution of 7 grams sodium nitrite in 40 grams water gradually 
dropped in. The product is distilled, washed with soda and water, 
extracted with ether, dried, and fractioned. The amido-group may 
also be replaced by cyanogen: 28 grams of a 96 per cent, solution of 
potassium cyanide are added to a hot solution of 25 grams copper 
sulphate in 150 grams water, the solution heated to about 90°, and a 
solution of diazobenzene chloride gradually introduced. The whole is 
then distilled, the oil extracted with ether, washed with soda solution 
and with dilute sulphuric acid, and then fractioned. The amount of 
benzonitrile boiling at 184° obtained is 63 per cent, of the theoretical 
amount. A. K. M. 

Action of Ethyl Chlorocarbonate on Paranitraniline. By 

H, Hager (Ber,, 17, 2625—2632 ).—Paranitrophenylurethane (phenyl* 
meparanitrourethane)) N O 2 .C 6 H4.NH.CO0Et, is prepared by heating 
paranitraniline (6 grams) with ethyl chlorocarbonate (6 grams) for 
about three hours at 120—130°. It is sparingly soluble ih water, 
readily in alcohol, from which it crystallises in long, brown, silky 
needles melting at 129°. The mother-liquors contain a very small 
quantity of a crystalline compound of metallic lustre* which imparts 
a blue colour to silk. Paramidophenylurethane , obtained by reducing 
the nitro-compound, is sparingly soluble in water, readily in benzene, 
from which it crystallises in long, brown, transparent prisms melting 
at 71—72° ; with ferric chloride, it yields a green precipitate which 
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at once turns black and is readily soluble in alcohol with violet 
coloration. It does not yield a carbamide when heated. The hydro¬ 
chloride, 0 9 H»N*O a ,HCl, forms readily solnble colourless needles ; the 
mercury compound, (CoHi 2 N 20 3 ,HCl) 4 ,HgCl 2 , crystallises from a hydro¬ 
chloric acid solution in long violet needles; the stannichloride, 
(Cg^NaO^HCl^SuChs forms colourless scales; the platinochloride, 
(CgHia^Ogj^HaPtOlfi, is a light brown precipitate, and is decomposed 
by boiling with water; the sulphate, CoH^^OajSChHa, is readily 
soluble and crystallises in concentrically grouped arborescent forms; 
the oxalate, CgH^NaO^C^Ch^, crystallises in violet needles, very 
sparingly soluble in cold, readily in hot water., Parabemoylamido- 
phmylurethane ( plieriylenepcbramidobenzoylurethane ), 

NHBz.C 0 H 4 .NH. CO OEt, 

is obtained on gradually adding a mixture of benzene and benzoic 
chloride to a cold solution of phenyleneparamidourethane in benzene. 
It is insoluble in water, sparingly soluble in alcohol, from which it 
crystallises in slender violet needles melting at 230° ; by the action of 
nitric acid (sp, gr. 1*530), a small quantity of a trinitro-derivative is 
obtained; this melts at 210 ° and crystallises from alcohol in slender 
yellow needles. When paramidophenylurethane hydrochloride and 
benzoic chloride, in molecular proportions, are heated together at 
140—150°, a_substance is obtained which appears to have the formula 
N(C 6 H 4 .NHBz) 2 .COOEt. It is insoluble in water, very sparingly 
soluble in alcohol and glacial acetic acid, and crystallises in slender 
colourless needles melting above 360°. Orthopamdinitrophenylure - 
thane , CU^NOa^.NH.COOEt, is obtained by the nitration of para- 
nitrophenylurethane in the cold, It melts a*t 110—111 0 , dissolves 
sparingly in hot water, more readily in alcohol, from which it crystal¬ 
lises in light brown needles. When its alcoholic solution is warmed 
with potassium hydroxide, ammonia is given off and diorthopamdini - 
trophenylamine ( tetranitrodiphenylaraine ), NHfCsHaNaO^, is produced ; 
this melts at 180°, is sparingly soluble in alcohol, more readily in glacial 
acetic acid, crystallises from the former in reddish-brown scales, and 
from the latter in yellow needles and prisms; with caustic alkali, 
it yields a dark red solution, which gives off ammonia when heated. 
When ox*thoparadinitrophenylurethane is submitted to the action of 
ammonium sulphide, orthamidoparanitrophemjlurethane } 

NH 8 .CeH 3 (NO*).NH.COOEt, 

is produced. This is very sparingly soluble in water, readily in 
alcohol, and crystallises in orange-red needles or prisms melting at 
162°; it is decomposed by dilate acids into alcohol and the carbamide- 
NH 

derivative, N0 3 .C 6 H a <^-jy->C0. This is sparingly soluble in water, 

readily in alcohol, from which it crystallises in colourless needles 
which do not melt at 300°; it is also readily soluble in cold alkali. By 
the action of tin and hydrochloric acid on orthoparadinitrophenylure- 
thane, both nitro-groups are reduced, alcohol is eliminated, and the car- 

'feamide-derivative, C,H 3 (SH 2 ,HC 1 )<™>C 0 ,HC 1 , j s obtained. This 
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is extremely soluble in water, less so in hydrochloric acid, from which 
it crystallises in nodular groups of small violet needles. The zinc 
double salt, O 7 H 7 N 3 O, 2 HC 1 , ZnCl 2 , crystallises from hydrochloric acid 
in long, dense, graphite-like needles of metallic lustre. The platinic 
and mercuric double salts decompose very readily. The picrate, 
C 7 H 7 N 30 ,C 6 H 3 N 3 07 , forms greenish-yellow needles. A. K. M. 

Oxidation of Paratoluidine. By H. Klinger and R>. Pitschke 
(Per., 17, 2439—2444).—The oxidation of paratoluidine has been 
investigated by Barsilowsky (Abstr., 1879, 237) who used an alkaline 
solution of potassium ferricyanide, and by Perkin (Trans., 1880, 546), 
using chromic acid. The same substance, of the empirical formula 
C 7 H 7 N, was obtained by both observers, but was regarded by Barsi¬ 
lowsky as a polymerised azotoluene, whilst Perkin considered that 
it was probably a triparatolylenetriamine, (C 7 H 6 ) 3 N 3 H 3 ; the authors 
have therefore re-examined the compound. The substance was pre¬ 
pared by oxidation of paratoluidine with an alkaline ferricyanide 
solution, and its identity with that obtained by the other authors 
determined by crystallographic measurement. It melts at 220—225° 
(216—220°, Perkin; 244—245°, Barsilowsky). Its salts can he ob¬ 
tained by shaking a solution of the base in benzene with dilute 
aqueous acids, as dark violet or iridescent crystalline precipitates; 
they are partly decomposed by washing and drying. The hydrochlo¬ 
ride, 028^8^4,2HC1, was obtained in a pure state, and then forms 
lustrous, violet plates, readily soluble in water and alcohol with in¬ 
tense reddish-violet coloration; on addition of alkalis, the base is 
liberated. By the action of stannous chloride followed by tin and 
hydrochloric acid on a solution of the base in alcohol and hydrochloric 
acid, it is converted into paratoluidine and a leuco-base, C 2 iH 3 j*N 3 . As 
paratoluidine is also formed by the action of hydrochloric acid on the 
base, it appears most probable that the latter is an amido-azo-com- 
pound of the foimula 02 iH 17 (NH 2 ).N 2 .C 7 H 7 . 

Paraleucotoluidine, C 21 H 23 N 3 , crystallises in thin, white plates, which 
very soon turn red; it melts at 150°, is very readily soluble in cold 
alcohol or in hot water 'or hot aqueous soda. The hydrochloride , 
Qa&aNa.SHCl 4* H*0, forms colourless prisms or slender needles. 

Pararosatoluidine is prepared by oxidation of the leuco-base by a 
current of air, or more conveniently from the hydrochloride by the action, 
of a strongly alkaline ferricyanide solution. It crystallises in reddish- 
brown plates having a green lustre, melts at 150°, and is decomposed 
at higher temperatures with formation of ammonia and toluidine. It 
is readily soluble in alcohol, ether, and benzene, and dissolves in con¬ 
centrated sulphuric acid with purple-red colour. A. J. Q. 

Two Isomeric Isobutylorthamidotoluenes. By J. Effront 
(Per,, 17, 2317—2351).—The author has already shown that an 
isobntylorthamidotoluene is obtained by heating orthotoluidine 
hydrochloride with isobutyl alqohol at 300° differing from that 
prepared by Erhardt (Inaug* Biss., Zurich, 1882) by heating isobutyl 
alcohol and orthotoluidine with zinc chloride. This latter substance 
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has the constitution [Me: Bn^: NH 3 = 1:3:2], whilst the base 
obtained by the author is expressed by [Me: Bu£: NH 3 = 1:5:2], 

5 .2 Isobutylojrthamxdotoluene, C fi H 3 MeBu^.NH 3 [1:5:2], obtained 
as above mentioned, forms a nearly colourless liquid of agreeable 
aromatic odour, which turns yellow on exposure to light, does not 
solidify in a mixture of ice and salt, boils at 243°, and readily distils 
with steam. It is nearly insoluble in water, but mixes in every pro¬ 
portion with alcohol and ether, and forms well characterised salts. 
The hydrochloride , CuH 17 N,HC1, crystallises in long, thin needles. It 
is sparingly soluble in cold, readily soluble in hot water. ‘By long 
boiling of its aqueous solution, the salt suffers dissociation. The 
hydrobromide, CnH 17 N 3 HBr, crystallises in long needles. The sulphate, 
(C u H 17 N) 2 ,H 3 S0 4 , crystallises in white needles, sparingly soluble in 
cold water. The oxalate, (CnH 17 N) 2 ,H 3 C 3 04 , crystallises in silvery 
needles readily soluble in hot water, alcohol, and ether. The acetyl- 
derivative, OeHiMeBu^-hTHSc, crystallises in greyish-white plates, 
melts at 162°, is sparingly soluble in hot water, readily soluble in 
alcohol. The lenzoyl-derivative , C 6 H 3 MeBu^.NHBz, forms small white 
needles, melts at 168°, and is sparingly soluble in hot water or cold 
alcohol. 

Isobatylorthocresol , C Q H 3 MeBu^.OH [1:5:2], prepared by means of 
the diazo reaction from the amine, is a thick, pale-yellow liquid of 
faint aromatic odour, sparingly soluble in water, readily soluble in 
alcohol, ether, and dilute aqueous soda. 

Isohutylorthiodotoluene, 0 6 H 3 MeBu^I [1:5:2], prepared by the action 
of hydriodie acid on the crude solution of the diazo-cbloride, forms 
long white needles, melts at 34—35°, and boils at 264—265°. By 
oxidation with chromic acid, it is completely oxidised; by heating 
with dilute nitric acid, it is oxidised to nitrotolylisobutyric acid, or 
by further action it is converted into nitrotolylpropionic acid. 

Nitrotolylisobutyric acid, 

C 6 H R Me(N0 2 ).CH 2 .CHMe.COOH [Me : ]Sf0 2 : C 4 H 7 0 3 = 1:2:5], 

crystallises in white needles, melts at 139°, can be sublimed, is 
sparingly soluble in cold, readily soluble in boiling water, sparingly 
soluble in light petroleum, readily soluble in alcohol and ether. The 
silver salt, QjHi^lSrOa^COOAg, crystallises in colourless plates, and 
is readily soluble in hot water. 

Nitrotolylpropionic acid, C«H!jMe(lSr02).OH 2 .OH 2 .OOOH, crystallises 
in thick white needles, melts between 130—136°, and is less soluble 
in boiling water than the preceding acid. 

Experiments to convert isobutylorthamidotoluene into the hydro¬ 
carbon .by, the action of ethyl nitrite were not successful, It was 
therefore converted into the azo-chloride, and this treated with 
stannous chloride, when a hydrocarbon was obtained- agreeing in all 
particulars with Kelbe’s metaisobutyltoluene (Abstr., 1881, 809), 

Tolylpropionic acid, C 6 H 4 Me.CH 2 .CH 2 .COOH [Me : C 3 HA = 1: 3], 
is obtained by heating metaisobutyltoluene with excess of nitric acid 
(sp. gr. 1*15) for five hours at 180°, it crystallises in white needles, 
■ni©Hs at 125°, and sublimes readily. It is scarcely soluble in cold, 
^ in hot water, readily soluble in alcohol, and ether. 
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The silver salt, C 9 H u .COOAg, is crystalline, sparingly soluble in 
cold, readily soluble in hot water. On oxidation, the acid is converted 
into isophthalic acid. 

Isobutylorthoformotohiide , CeH 3 MeBu£.ltfH.CHO [1: 5 : 2], is obtained 
by heating isobutylorthamidotoluene with formic acid at 250°; it 
crystallises in colourless tables, melts at 105—106°, is sparingly 
soluble in hot water, readily soluble, in alcohol and ether. If heated 
with excess of zinc-dust, it is converted into isobutylorthotolwiitrile> 
CeHsMeBu^.CNT. This crystallises in long, white needles, melts at 
59—60°, boils at 248—249°, is readily soluble in alcohol and ether, 
sparingly soluble m light petroleum, and insoluble in water. Isobutyl- 
orthotoluic acid, OfiHuMeBu^.COOH [1:5:2], is obtained, although 
with difficulty* by the action of alcoholic potash on the nitrile; it crys¬ 
tallises in white needles, melts at 140°, is sparingly soluble in hot water, 
readily soluble in alcohol and ether. The silver salt forms colourless 
plates of the formula CnH l5 .COOAg. By oxidation with dilate nitric 
acid at 240°, it is converted into trimellitic acid, thus showing the 
parent isobutylorthamidotoluene to have the constitution 

[Me:Brf:NH» = l:5:2]. 

Di-ortJiotolmsobutylthiocarb amide , CS (NH.C 6 H 3 MeBu£) 2 , prepared by 
heating an alcoholic solution of isobutylorthamidotoluene with excess 
of carbon bisulphide, crystallises in long, thin, silky needles; melts at 
184° ; is sparingly soluble in hot alcohol, readily soluble in ether. 
Orthotoluisobutylthiocarbimide , CsHaMeBu^.NCS, is obtained in small 
quantity in the preparation of the thiocarbamide, but is best prepared 
by heating the thiocarbamide with syrupy phosphoric acid. It forms 
long needles, melts at 46°, boils, with partial decomposition, at 
275—280°, and is sparingly soluble in light petroleum, readily 
soluble in alcohol and ether. When heated with metallic copper, it 
yields isobntylorthotolunitrile. 

JDimethylorthotolmsobutylamine, 

[Me: BvP :MMe* = 1:5:2], 

prepared by heating isobutylorthamidotoluene with methyl iodide 
and decomposing the resulting ammonium iodide by digestion with 
silver oxide, forms an oil of aromatic odour, boiling at 250—251°. 
The hydrochloride is white and crystalline. The plaHnochhride, 
(NMe 2 CnH] 5 ) 8 ,H 2 PtCle, forms a red crystalline mass. ' • 

3.2 Isobutylorthamidotoluene, . . y 

C 6 HaMeBu*.ira 2 [Me : Bu*; NH S = 1: 3: 2], 

was prepared according to Erhardt’s method (loc. dt) ; his descrip¬ 
tion of the properties and derivatives of the base is. confirmed by the 
author. Converted into the diazo-chloride, and tfmted with zine 
chloride, it also yields metaisobutyltoluene. As according to theory 
only two isobutylorthamidotoluenes can be derived from metaisobuiyl- 
toluene, and as the constitution 1; 5:2 has been shown to belong,to 
the author’s, base, it follows that Brhardt’s base must be the 1 i $d£ 
compound. Thefollowing derivatives were prepared by methods simi¬ 
lar to those employed for.the corresponding derivatives of the l: bzZ 
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base. Isobutylorthoformotoluide , C 6 H 3 MeBu£.TTH.CHO [= 1 : 3 : 2], 
crystallises in white tables, melts at 103—105°, is nearly insoluble in 
water, readily soluble in ether and alcohol. Isobutylorthotolunitrile , 
OeHsMeBu^.OlT [1:3:2], is a colourless oil, can be solidified in a 
freezing mixture, boils at 242—244°, and is readily soluble in alcohol 
and ether. Isobutylorthotohdc acid , C 6 H 3 MeBu^,COOH [1:3:2], 
crystallises in silvery plates, melts at 132°, is sparingly soluble in, 
hot water, readily soluble in ether and alcohol. The silver salt, 
CnHi 5 .COOAg, crystallises in colourless plates. Bi-orthotoluisobutyl- 
ihiocarbamide , OS(NH.C 6 H 3 MeBu^) 2 , crystallises in white needles, 
melts at 175°, and is soluble in hot alcohol. , Orthotolmsobutylthio- 
carbimide , CeHsMeBu^NCS, forms a white crystalline mass, melts at 
44°, and boils at 267°. It was further converted into the correspond¬ 
ing nitrile and 1, 3, 2 isobutylorthotoluic acid. A. J. G\ 

Derivatives of Benzoylpseudocumidine: Constitution of 
Pseudocumidine and Benzaniline. ByE. Eroehlich (Ber., 17, 
2673—2681).—lu a previous paper (Abstr., 1884, 1319), the author 
mentioned the formation of benzoylphthalopseudocumidic acid , 

C6HMe 3 Bi.NH.CO.C 6 H 4 .COOH, 

as an intermediate product of the action of alcoholic potash on ben- 
zoylpbthalopseudocumide. It is insoluble in water, and crystallises 
from alcohol in colourless microscopic needles melting at 195° with 
separation of water; the substance, dried in a vacuum, contains 
1 mol. H 3 0. The acetyl-derivative of benzoylpseudocumidine, 

OeHMesBz.JSTHJc, 

is insoluble in water, sparingly soluble in alcohol, ether, and cold 
glacial acetic acid, and crystallises from the hot acid in large, colour¬ 
less, lustrous needles, melting at 170°. Attempts to prepare the 
isocyanide of benzoylcumidine were unsuccessful, whilst the carbamide 
and thioearbamide could not be obtained in a crystalline form, but 
only as resins. Th eurethane, CsHMejjEz.NH.COOEt, crystallises from 
dilute alcohol in slender, colourless, silky needles melting at 105°. 
Dimethylbenzoylpseudocumidine methiodide , C B HMe ;t Si.NMe 2 ,Mel, crys¬ 
tallises in magnificent, broad, colourless prisms which, when placed in 
a vacuum, lose water and fall to a powder; the substance then melts 
at 187° with decomposition. The author discusses the constitution 
of pseudocumidine, and shows that its formula is 

CeH 2 Me3.NH 2 [Me: Me: Me: 1STH 2 = 1:3:4:6], 

the amido-group occupying the same position as the hydroxyl-group 
in pseudocumeuol. It is evident from this formula that the benzoyl- 
group in benzoylpseudocumidine cannot occupy the para-position to 
the amido-group, and from the close relationship between benzoyl- 
pseudocumidme and benzoylaniline, it is also improbable that this 
latter substance is a para-derivative, as assumed by Doebner (Ann aim , 
210, 266]). The author thinks that it is more probably ortbamido- 
benzophenone. Of the pbtl ale derivatives of the three toluidines,, 
that from paraioluidme alone gives a crystalline benzoyl-compound, 
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whilst the other two yield resinous products. Phthalorthotoluide, 
CeBuMeN IC 8 H 4 O 2 , obtained by heating together orthotoluidine and 
phtbalic anhydride, is insoluble in water, sparingly soluble in alcohol 
and ether, readily in hot glacial acetic acid, from which it crystallises 
in colourless needles melting at 182°; it is converted into phthal- 
orthotoluidic acid when heated with alcoholic potash or ammonia. 
Phthalometatoluide is insoluble in water, dissolves sparingly in alcohol 
and ether, readily in hot glacial acetic acid, and forms small colourless 
needles melting at 153°; it yields phthalometatoluidic acid when 
treated with alcoholic potash or ammonia. Phthaloparatokdde melts 
at 204° (according to Michael at 200°, Ber 10, 579), and is con¬ 
verted by alcoholic ammonia or potash into phthaloparatolnidic acid. 
When phthaloparatoluide (75 grams) and benzoic chloride (45 grams) 
are heated at 170—180° for 6 to 8 hours with a little zinc chloride, 
hydrochloric acid is evolved, and benzoylphthaloparatoluide, 

C 6 H 3 MeB5.N:C 8 H40 2 , 

is obtained, accompanied, however, by a second substance not yet 
isolated. Benzoylphthaloparatoluide melts at 202 °, is insoluble in 
water, sparingly soluble in alcohol and ether, and readily in hot 
glacial acetic acid, from which it separates in dense, well-formed, 
tetragonal crystals. When heated with alcoholic potash, it is con¬ 
verted first into benzoylphthaloparatoluidic acid, and then into a 
yellow-coloured base. It also yields a yellow base (probably benzoyl- 
tolaidine) with concentrated sulphuric acid. The second substance 
mentioned above appears to be an isomeric compound, C 22 HiaN 0 3 , of 
lower melting point; it also yields a yellow base when treated with 
concentrated snlphuric acid. A. K. M. 

Derivatives of Farahydroxydiphenylamine. By M. Philip 
and A. Calm (Ber., 17, 2431—2438).—A continuation of Calm’s 
researches on this subject (Abstr,, 1884, 592). Parafo/droxy diphenyl* 
amine hydrobromide, Ci 2 H u NO,HBr, prepared by the action of hydro- 
bromic acid on a solution of the base in anhydrous benzene, crystallises 
in pale rose-coloured needles* and is very unstable. 

Bfitrosoparahydroxyphenylamine , OH.CriH 4 .lSrPh.NO, is prepared by 
adding sodium nitrite to a well-cooled solution of the base in hydro¬ 
chloric acid* It forms yellow crystalline plates, or needles, or red 
tables, melts at 95°, and is readily soluble in benzene, alcohol, ether, 
glacial acetic acid, and light petroleum. It behaves as a nitrosamine, 
giving Liebermann’s reaction. 

Methylparamethoxydiphenylamine, OMe.C 6 H 4 «NMePh, is prepared 
by heating parahydroxydiphenylamine (1 mol.) with methyl iodide 
(2 mols.), potash (2 mols.), and a little methyl alcohol for two hours at 
120—130°. It forms a pale yellow oil of violet-like odour, and boils at 
313°. It rapidly turns brown on exposure to air. It behaves like a 
tertiary amine, and yields a green colouring matter when heated with 
zinc chloride and benzotrichloride. 

Mhylparaethoxydiphenylamine* OEt.CeB^.NPKlt, resembles ’ the 
methyl-compound, and boils at 318"—320°. 

ParaisobutoxydiphenylamiMj OBu^.CsHi.NHPh. Although prepared 
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in a manner similar to the compounds just described, dniy the 
hydroxylic hydrogen is replaced by isobutyl in this compound. It 
forms pale yellow quadratic plates, melts at 68 °, and is readily soluble 
in benzene, alcohol, ether, and light petroleum. 

Formylyai-ahydroxydiplmiylamine , OH.CsH 4 .NPh.COH, prepared by 
heating the base with sodium formate and excess of formic acid, 
crystallises in white needles, melts at 178°, is soluble in ether, hot 
benzene, and glacial acetic acid, readily soluble in hot alcohol. 

Fiacetylparaoxydiphenylamine , OAc.C 8 H 4 .NPhJc, prepared in a 
similar manner to the formyl-compound, forms large colourless prisms 
terminated by pyramids, apparently of the rhombic system, melts at 
120 °, and is readily soluble in hot benzene, alcohol, ether, and glacial 
acetic acid. 

Bibenzoylparaoxydiphenylamine , OBz.CeH^NPhEz, prepared by 
heating the base with benzoic chloride, forms pale yellow, compact, 
prismatic crystals, melts at 175°, is sparingly soluble in cold, solnble 
in hot alcohol, more readily soluble in glacial acetic acid, benzene, 
and ether. On nitration, it is converted into a dinitro- compound, 
forming a pale yellow, crystalline mass, which 
melts at 194—195°, is readily soluble in hot glacial acetic acid, 
moderately soluble in ether and hot benzene, very sparingly soluble 
in alcohol. It gives a red coloration with concentrated aqueous soda or 
potash; addition of hydrochloric acid to the alkaline solution causes 
the formation of a reddish-brown flocculent precipitate. 

A. J. G. 

Action of Carbon Bisulphide on Metaphenylenediamine. 
ByP. Gucct (Per., 17, 2656—2658).—When an alcoholic solution of 
metaphenylenediamine is heated with carbon bisulphide, the solution 
becomes red, and hydrogen sulphide is abundantly evolved; this 
continues for about eight hours, and as it ceases thin, red prismatic 
crystals make their appearance. These are insoluble in water, alcohol, 
ether, carbon bisulphide and benzene, but dissolve very readily in 
ammonia, with orange-yellow coloration, and separate out again on 
heating the solution to 50—60°. From the results obtained on analysis, 
this substance appears to be a thiocarbmy Ip hmylenediaminethiocar- 
1STH 

boncbte CeHi^^-^^SC.SaC. When the mother-liquor froip these 

crystals is warmed, hydrogen sulphide is again evolved, and a 
yel^pw amorphous substance gradually separates, which is insoluble 
m water, alcohol, ether, carbon bisulphide, benzene, and cold 
ammonia. Its formula appears to be C^nH^NeSg, so that it may be 
derived either from 1 mol. CeHt(NLCS ) 2 and 2 mols. phenylene- 
diamine, or from S mols. phenylenediamine and 2 mols. carbon 
bisulphide, in which latter case.it would be a dithiocarbonyltriphenyl- 
mediamme , NHs.CgHi.NH.SC.hTH.CgHi.lSrH.SC.NH.CsH^.NHs. On 
pouring the mother-liquor from this into water, a third substance, 

. CiJHwHsSa, is obtained as an abundant orange-yellow amorphous 
extremely soluble in alcohol. A. K. M, 
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. -Mixed Azo-compounds. By E. Bamberger (Bo\, 17, 2415— 
2422).— Ethyl orthonitrophenylazoacetoacetate, 

C 6 H 4 (K0 2 ).N 2 .CHl5.C00Et, 

is prepared by dissolving 3 grams orthonitraniline in hydrochloric 
acid, cooling with a mixture of ice and salt,, and adding a dilute 
aqueous solution of 1*5 grams of sodium -nitrite ; after remaining for 
12 hours, the mixture is largely diluted with water, neutralised 
with soda, and a dilute solution of ethyl acetoacetate (2*9 grams) and 
potash (1*3 grams) added drop by drop. After adding a few drops 
of soda, the mixture is allowed to remain for a day in a warm 
place, when the new product separates as a hard crystalline crust. It 
is obtained on recrystallisation in.lustrous golden-yellow plates, melts 
at 92—93°, is readily soluble in alcohol, ether, glacial acetic acid, and 
chloroform, and also soluble in hot water. 

OrthonitrophenylazoacetoaGetic acid , C 6 H 4 (]N0 2 ).N 2 .CHAh.C00H, is 
prepared by heating the ethyl salt on the water-bath with potash for 
1—2 minutes, the potash salt which separates them-being decomposed 
by hydrochloric acid. 1 It crystallises in lustrous golden-brown plates 
resembling mosaic gold; when heated, it blaekens.at 183° and melts 
at 185° with evolution of carbonic anhydride ; it is readily soluble in 
glacial acetic acid, glycerol, and hot alcohol, 1 sparingly soluble in ether 
and cold alcohol. The ammonium salt forms -gplden-yellow needles, 
the lead salt a yellow powder, the copper salt is obtained in green flocks, 
and the barium salt crystallises in tufts of yellow needles. 

Orthonitrophenylazoacetdne, C 6 H4’(N0 2 ).N 2 .CH2.C0Me, is obtained- 
by heating the acid (best mixed with glycerol), by heating either the 
free acid or the ethyl salt with potash or, best, as follows : an alcoholic 
solution of orthonitraniline is treated with 1 the nitrogen oxides 
evolved by the action of nitric acid on arsenious anhydride, the pro¬ 
duct of the reaction is poured into water, • filtered, and the filtrate 
mixed with ethyl acetoacetate and potash, and the whole digested for 
15 minutes at 40°. The mixture of nitrophenylazoacetone and a little 
ethylic nitrophenylazoacetoacetate which is then precipitated, is 
heated for a few minutes with alcoholic potash and poured into a large 
volume of water, when the ketone separates in voluminous yellow 
flocks and can be purified by crystallisation. It crystallises in long, 
silky, sulphur-yellow needles, melts at 123—124°, and is soluble in 
all the ordinary solvents, but is insoluble in alkalis. 

Orthoamidoaaoacetic acid, 06H 4 (NH 2 ).N' 2 .CH5c.COOH, obtained by 
the reduction of the nitro-acid with ferrous sulphate and ammonia, 
crystallises in satiny orange-red tables, melts with decomposition at 
157°, is very readily soluble in glacial acetic aeid and chloroform, 
moderately soluble in ether, somewhat soluble in water. It is,very 
unstable. 

The corresponding members of the toluidine series were prepared by 
similar methods from metanitroparatoluidine. 

Metanitrotohjlparaazoacetoacetic acid , 0 6 H 3 Me( NO^).No. CH Jc.COOH, 
crystallises in long yellow needles, melts at 176°, is readily soluble in 
glacial acetic acid, alcohol, and glycerol. It is converted into the 
corresponding ketone by the action of heat or of alkalis. 

VOL. XL'VIII.' m 
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Metanitrotolijlparaazoacetone , C 6 H s Me (N0 2 ) .N a . CH^.COMe, crystal¬ 
lises in lustrous orange-red prisms and melts at 134—134*5°. 

Metamidoparaazoacefoacetic acid , C 6 H 3 Me(NH 2 ).N 2 .CHXc.COOH, 
forms brick-red needles and melts at 162°. A. J. G*. 

Action, of Acetic Anhydride on BenzamicLine. By A. Pinner 
(Btr., 17, 2511—2516).—The author has reinvestigated the body 
OuHjsNs, described by himself and Klein (Abstr., 1878,491; 1883,1099; 
and 1884, 1324) in order to determine whether this or CgH^ is its true 
formula. If its composition were CgHgl^ 2> it must have the constitu- 
hT 

tion C 6 H 5 .C<^>OMe, and should then yield a carboxylic acid on 

oxidation; but neither permanganate nor chromic acid has any action 
on it. When bromine is added to a solution of the substance in 
chloroform, deep yellow needles are deposited which appear to be a 
bromine additive product. This compound is, however, very unstable, 
and the analytical results obtained agree as well for C 9 H 8 N 2 Br 2 as 
for CuHi 3 NVBrv When dissolved in fuming nitric acid, the original 
snbstance yields a compound which gives numbers corresponding 
fairly well with the formula The most conclusive 

proof of the correctness of the formula C 14 H 13 N 3 , however, is the 
formation of a monosuljphonic acid, CuH 12 N 3 .S 0 3 H, by dissolving the 
original substance in fuming sulphuric acid. This arid crystallises in., 
nodules with ^H 2 0, and loses its water of crystallisation at 140°, but 
is then partially decomposed. It forms a crystalline sodium salt 
Soluble in water; the barium salt crystallises with 10H 2 O in glistening 
scales, very sparingly soluble in water. When fused with potash, the 
acid yields parahydroxybenzoic acid. When heated at 100° with 
concentrated hydrochloric acid, the original snbstance deposits a com¬ 
pound in shining scalei* which is decomposed on the addition of 
water into the previously described hydrochloride. When heated 
with twenty times its weight; of hydrochloric acid in closed tubes at 
100 °, the original substance is decomposed into benzoic acid and 
ammonium chloride. 

Prom these results, there can be no doubt that the substance is 
dibenzimidine , NH I CPh IS" ! CPh.!NH 2 . 

The author also attempted to determine the molecular weight of 
cyanphenine by preparing its sulphonic acid. The acid obtained con¬ 
tained one S0 3 H-group to every seven carbon-atoms, and thus gave 
no clue to the molecular weight. L. T. T. 

Action of Ethyl Acetoacetate on the Amidines. By A. 
Pinner ( Ber 17, 2519—2520).—Ethyl acetoacetate reacts extremely 
readily with the amidines, water and alcohol being eliminated. 

KC <Sh s + Me.CO.CH 2 .COOEt = R.C<*J>C t H 6 0 + H a O 
+ EtOH. 

The compounds formed have basic properties and their constitution is 
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probably By means phosphoric chloride, 

&c., they^J be converted into derivatives of the nucleus, 


z 'J$ 


CH <NicI> CH * 


Benzene and ethyl acetoacetate thus yield a compound, 

CnETioNaO, 

which fctallises in prisms melting at 215*5—216°, and is sparingly 
soluble #ther. It dissolves easily in acids, and yields a sparingly 
soluble jbinochloride, (CnHioItfsO^jHaPtCle + H 2 0, When heated 
with Tfthioinc chloride, the compound OuHioN s O yields a substance 
of thi&lOuHgN.Ol, melting at 71°. This body is soluble in 
ether "oluble in water, and crystallises in rhombic plates. The 
V *NT pfl] 

con^t^n of the chloride is probably CPh<^^:Q^‘>CH. 

Affeoidine when similarly treated yields a compound, CeHaKaO, 
wKidprcns long silky needles soluble in water, sparingly so in ether. 

*Themidines also react easily with the cyanates and isothio- 
cyana*- The author is now investigating these reactions. 

L. T. T. 


j^alled Phthalylacetamide. By W. Roser (Ber., 17, 2623— 
2625).—This compound is an acid, and therefore cannot have the con¬ 
stitution implied by the name which was given to it by Gabriel. The 
author suggests the name phthalimidylacetic acid. The calcium salt 
contains \ mol. H 2 0, and forms a white crystalline precipitate, almost 
insoluble in water; the barium salt is readily soluble in hot water and 
crystallises in small prisms containing 2 mols. H 2 0; the silver salt , 
OioH 6 0 3 hTAg, is insoluble and amorphous. When phthalimidylacetic 
a.cid is boiled with alkalis, ammonia is liberated and acetophenone- 
carbt#^glic acid produced. Of the two formulae for phthalimidylacetic 

acid, CO<^5>C.GH 2 .COOH, and CO<§g 4 >C: CH.COOH, the 
first is considered the more probable, for if the second formula were 
correct, the compound C0<[^ 6 ^]>01 CH.COOH should be formed 

by the action of methyl amine on phthalylacetic acid; this, however, 
is not the case. 

Gabriel’s phtbalylpropionamide is probably phthalimidylpropionic 
acid. 

By the action of sodium-amalgam on phthalimidylacetic acid in 
alkaline solution, a dark violet-coloured liquid is obtained which 
yields an almost black precipitate on the addition of hydrochloric acid. 

A. K. M. 

Preparation of Anthranilie Acid. By H. Kolbe (J. pr. Ghem 
30, 124—125).—A former communication (this vol., p. 58) con¬ 
tains an account of the preparation of isatoic acid from isatin; this 
acid when boiled with concentrated hydrochloric acid is resolved into 
carbonic anhydride and anthranilie acid. This decomposition offers a 
convenient method of preparing anthranilie acid. P. P. B. 

m 2 
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Betaines. By H. Silberstein (Her., 17, 2660—26).—wi 
phenylbeta’ine hydrocMori.de is heated at about 100°, it stg up i 
dimethylaniline, carbonic anhydride, and methyl chide, 
heating ethylic phenylbeta'ine chloride, or a mixture of e^l c h 
acetate and dimethylaniline at a temperature hot exceeding30°, 
following reactions take place : \ 

NPhMe*Cl.CH*.COOEt = HPhMe.CH 2 .COOEt + MeQ 
and HPhMe.CH 3 .COOEt + 2HC1 = HPhMe.CH 3 .COOH,HCL Ei 

The phmylmethjlglycocine hydrochloride , NPhMe. CH 2 .CO OBiQ^ 
tained, forms colourless prisms readily soluble in water, B s ’ c 
alcohol, and very sparingly in cold concentrated hydrochloric*d. 
is decomposed by continued heating with water with evolution < 
honic anhydride and formation of dimethyl aniline hydrochloride; 
a mixture of dimethylaniline (1 mol.) and chloracetamide (fo 
is digested in alcohol, and the solution, after concentration, 
tated with ether, plimylbetaineamide chloride , HPhMe 2 Cl.CH 2 ,Cn[ 
is obtained. This, heated to 110—120°, yields methyl chloricj 
jphenylmethylglycocineamide , NPhMe.CH 2 .OOHH 2 , which is spa> 
soluble in cold, moderately in hot water and in alcohol, from wli 
crystallises in silky prisms or scales melting at 163°; it su} 
when carefully heated, but, on distillation, is decomposed into ami 
dimethylaniline, and other products; when boiled with alka' 
yields phenylmethylglycocine. Phenylvnethylglycocineamide ] 
chloride forms colourless prisms, readily soluble in water, 
sparingly in alcohol. Phenylmethylglycocineamide is also pro 
when methylaniline and chloracetamide are heated together, an 
hot aqueous solution precipitated by ammonia. 

When dichloracetic acid is heated with dimethylaniline, it 
rently breaks up into carbonic anhydride and dichloromethane, 1 
trichloracetic acid yields chloroform and carbonic anhydride. 3 
latter reaction, an intermediate product can be obtained (pro 
HPhMe 2 Cl.CCl 2 .COOH). 

Diethylaniline and methyldiphenylamine when heated with 
acetamide yield neither ethylic nor methylic chloride. The 
reaction with trichloracetic acid, however, may be effected noi 
by means of dimethylaniline, but also by diethylaniline, met 
phenylamine, quinoline, and pyridine. A. K. 

Action of Benz aldehyde on Nitromethane and Nitro-et] 

By B. Priebs (Annalen, 225, 319—364).—The preparation of p 
nitroethylene , CHPh I CHHO a , by the action of nitromethane on 
aldehyde in the presence of zinc chloride has been prev: 
described by the author (Abstr., 1884, 313). The formation o 
compound may serve as a reaction for the detection of nitromei 
Bor this purpose the dilute solution, supposed to contain 
methane, is mixed with sodium hydroxide, and well shaken w: 
excess of henzaldehyde. The unaltered benzaldehyde is remow 

f itraction with ether, and a current of air is passed throng 
lution to expel the last traces of ether. On adding dilute sulj 
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acid, a crystalline precipitate of phenylnitroethylene indicates the 
presence of nitromethane. Phenylnitroethylene is identical with 
Simon’s nitrostyrene ( Annalen , 31, 269). It may therefore he pre¬ 
pared by the action of nitric acid, or better, of nitrons anhydride on a 
cold ethereal solution of styrene. Phenylnitroetbane yields benzoic 
acid on oxidation. With nitrons acid, it exhibits the nitrolic acid 
reaction. At 85°, sulphuric acid (diluted with pne-third its volume of 
water) decomposes phenylnitroetbane into hydroxylamine, benzalde- 
hyde, and carbonic oxide, and strong hydrochloric acid splits it up 
into phenylchloracetic acid and hydroxylamine. On exposure to the 
light, phenylnitroethylene undergoes a gradual transformation into 
isophenylnitroethylene, which is deposited from alcohol in rhombic 
needles or plates melting between 172° and 180°. Phenylnitroethylene 
dibromide, CHBrPh.CHBr.NOo, prepared by adding bromine to a 
solution of phenylnitroethylene in carbon bisulphide, crystallises 
in the monoclinic system, namely, in a combination of OP with 
cop. coPco and Pco ; /3 ==• 83° 54/; a : b : c = 1*2568 : 1: 1*3960. The 
crystals dissolve freely in chloroform, benzene, and carbon bisulphide, 
and are decomposed, by boiling with alcohol, into hydrobromic acid 
and phenylbromonitroethylene, CBrPh ! CHN0 2 . The latter com¬ 
pound is more easily prepared by the action of soda instead of alcohol. 
It crystallises in iridescent golden needles or plates which melt 
at 67°. 

When chlorine is passed into a solution of phenylnitroethylene 
dissolved in chloroform, the dichloride , CHClPh.CHCl H0 2 , is ob¬ 
tained as a thick syrup, which crystallises with difficulty; the 
crystals melt at 30°. Phenylchloronitroethylene , CCIPh I CHH0 2 , is 
deposited from light petroleum in golden plates or needles which melt 
at 48°. 

On nitration, phenylnitroethylene yields two isomeric nitro-pro- 
ducts; if the acid is cooled in a freezing mixture, the para-derivative 
is mainly formed, but at a temperature of 25° a considerable quantity 
of the ortho-derivative is produced. 

Paranitrophenylnitroethylene , HO 2 .CeH 4 .CH I CH.H0 2 , has been pre¬ 
viously prepared by Priedlander and Mahly (Per., 16, 848), from 
paranitrocinnamic acid. It unites with bromine, forming a dibromide 
melting at 102 °; this crystallises in colourless plates, soluble in 
benzene and in glacial acetic acid. The orthonitro-compound. is much 
more soluble in alcohol and other solvents than the para-derivative. 
It forms needle-shaped crystals melting at 106°, which turn brown on 
exposure to the light. The dibromide also crystallises in needles 
melting at 90°, which dissolve freely in chloroform, benzene, and in 
hot acetic acid. 

Phenylnitropropylene , CHPh ! CMe.H0 2 , is prepared by the action 
of zinc chloride on a mixture of benzaldehyde and nitroethane. The 
yield is by no means so good as in the case of phenylnitroethylene, as 
benzamide and resinous bye-products are also formed. Phenylnitro¬ 
propylene resembles the ethylene compound in many of its properties. 
It readily crystallises in rhombic prisms which melt at 64°. It yields 
benzoic acid on oxidation, and is decomposed by boiling alkalis into 
beuzaldehyde and nitroethane. The dibromide , CHBrPh.OBrMe.HO 3 , 
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forms transparent prisms which melt between 77° and 78*5°. This com* 
pound is not decomposed by alkalis. 

Bamnitrophenylnitropropylene forms yellow needle-shaped crystals 
which melt at 114°. The orthonitro^Toduct forms pale yellow plates 
which, are much more soluble in alcohol than the para-compound. 
The crystals melt at 76°. W. C. W. 

Paracarvacrotic Aldehyde. By E. Nordmann (Per. 17, 2632 — 
2634).—This aldehyde is obtained from carvaerol together with some 
secondary products, by means of the chloroform reaction. It crystal¬ 
lises in white, flat, silky scales, melts at 96°, is insoluble in cold, 
sparingly soluble in hot water, readily in alcohol, ether, benzene, and 
chloroform, also in dilute sulphuric acid with greenish-yellow colora¬ 
tion. It gives no characteristic colour with ferric chloride, and from 
this it is concluded that the group COH has taken up the para- and 
not the ortho-position in reference to the hydroxyl group. The 
formula of paracarvacrotic aldehyde is therefore 

C 6 H 2 MePr(OH).COH [Me : OH : Pr : COH = 1 : 2 : 4 : 5]. 

Like parathymotic aldehyde (Abstr., 1884, 56), it does not combine 
with the hydrogen alkaline sulphites, but yields crystalline compounds 
with aniline and phenylhydrazine. A. K. M. 

Action of Bromacetophenone on Amides. By F. 0. Blumlein 
{Ber.y 17, 2578—2581).—On heating bromacetophenone with amides, 
there are formed neither the amides of acetophenone, nor isoindoles 
derived from them by the abstraction of a molecule of water, but sub¬ 
stances which differ from the latter class in containing about 2 per 
cent, less carbon than that required hy theory. 

Thus, if bromacetophenone be heated with acetamide, there is 
formed a basic substance crystallising in long needles; this melts at 
45°, boils at 241-—242°, and is easily soluble in alcohol and ether* 
Its hydrochloride forms a white crystalline powder. 

The corresponding compound obtained with formamide forms a 
crystalline mass, and the^benzamide compound forms crystals which 
melt at 103° and boil at 339°. It is proposed to investigate more 
closely the constitution of these substances. V. H. V. 

Preparation of Salicylic Acid. (JDingl polyi. 254, 231.)—On 
heating diphenyl carbonate with- sodium phenate, basic sodium silicyl- 
aie is produced, in addition to phenol and diphenyl ether. (Chemische 
Bobrik auf Aetien , formerly E. Sobering, Berlin.) To prepare sali¬ 
cylic acid, 50 kilos, of diphenyl carbonate is heated with 54 of sodium 
phenate for 6 hours at 160*—170°, with constant agitation; the salicylic 
acid being subsequently extracted from the saline product. 

D. B. 

Brominated Pbthalic Acids. By F. O. Blumlein (Ber., 17, 
2485—2497).—When ^-naphthol is treated with excess of bromine, a 
^mppumd is formed containing six bromine-atoms in the molecule. 
T|4s is very unstable and is probably a dibromo-additive product of 
/ or a tetrabromo-additive pro- 
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duct of Biedermann’s dibromo-a-naphthol ( Ber ., 6, 1119). The 
author has not further investigated this compound, bub has studied 
the bromination of a-naphthol in the presence of aluminium bromide. 
In this way, the author obtained a pentabromo-x-naphthol, Cx 0 H 2 Br 5 .OH, 
which melts at 238—239°, crystallises in pale straw-coloured needles, 
and is almost insoluble in alcohol and ether, and only sparingly soluble 
in boiling benzene, xylene, or cumene. The yield was about 90 per 
cent, of the theoretical. This compound dissolves in alkalis to form 
metallic compounds: Cit>H 2 Br 5 .0]Sra crystallises in long needles, soluble 
in alcohol and water: C 10 H 3 Br 5 .OK. in small * colourless needles 
sparingly soluble in water. 

When oxidised with dilute nitric acid (one part C 10 H 3 Br 6 .OH to 10 
parts acid of sp, gr. 1T5) at 100°, pentabromo-a-naphthol yields tetra- 
bromo-a-naphthaquinone , Ci 0 H 2 Br 4 .O 2 . ■ This compound crystallises in 
golden-yellow scales which melt at 265° to a dark liquid. It can be 
sublimed with care, and is soluble in glacial acetic acid and in 
benzene, sparingly so in alcohol and ether. It is isomeric with the tetra- 
bromo-/?-naphthaquinone obtained by Elessa ( Inaug . Dissert.> Zurich, 
1884). If the oxidation of the pentabromonaphthol with dilute nitric 
acid is carried out at 150°, instead of at 100°, and the action con¬ 
tinued for about 18 hours, dibromophthalic acid , C 6 H 2 Br 2 (COOH) 2 , 
is formed; under similar circumstances Flessa’s pentabromo-/?- 
naphthol yielded tribromophthalic acid. * Dibromophthalic acid 
crystallises in long aggregated needles which are easily soluble in 
alcohol, ether, and boiling water, sparingly in petroleum. It melts at 
206°, and is converted into the anhydride.* . Dibromophthalic anhydride , 
obtained by sublimation of the acid, crystallises in long colourless 
needles melting at 208°.. It is easily-Soluble in alcohol, sparingly so 
in ether and water. The salts of dibromophthalic acid, except those 
of the alkalis, are sparingly soluble, and'contain no water of crystal¬ 
lisation. The calcium salt is deposited as an amorphous precipitate, 
which becomes crystalline on standing ; the barium salt is similar to 
the calcium; the silver salt forms a fiocculent precipitate soluble in 
much boiling water,, and crystallises from this solution in small 
colourless plates. When the anhydride is fused with resorcinol, a 
brominated fluorescein appears to be formed. This compound is 
soluble in alkalis and in alcohol to a red solution with an intense 
green fluorescence. 

Action of Bromine on Orthoxylene , in Presence of Aluminium.- —In 
this way, a tetrabromo-xylene, 0 6 Br 4 Me 2 ,-was obtained, in which the 
bromination took place entirely in the benzene nucleus. This com¬ 
pound crystallises in colourless silky needles, melts at 254^255°, and 
distils without decomposition at 374—375°l, It is easily soluble in 
benzene and xylene, almost insoluble in alcohol and ether. Tetra- 
bromo-xylene is not acted on by dilute nitric acid (sp. gr. 1*15) below 
about 250—-270°, and then the oxidation is only partial. Nitric acid 
of sp. gr. 1*20 effects the oxidation at< 189—*200°, but the product 
consists of a mixture of tetrabromophthalic and iribrom&mononitro - 
phtkalic acids , the complete separation of which could not be effected. 
If 5 grams of tetrabromo- xylene are heated at 170° with 50 c.c. of 
nitric acid of sp. gr, 1*15 ahd about 10 grams of bromine, tetrabromo - 
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pMhalic add is alone produced. This crystallises in small needles, very 
sparingly soluble in the usual solvents. At 266° it melts and is con¬ 
verted into the anhydride. Tetrabromophthalic anhydride , obtained by 
sublimation of the acid, forms small glistening needles which melt at 
258—259°, and are almost insoluble in the usual solvents. The 
alkaline tetmbromophthalates are easily soluble, the salts of the other 
metals sparingly soluble or insoluble. The barium and calcium salts 
form white crystalline powders. When fused with resorcinol, tetra¬ 
bromophthalic acid yields a brominated fluorescein isomeric with 
eosin. This compound is soluble in alkalis to a dark red solution 
showing intense green fluorescence. 

From the above results, it is clear that in the pentabromonaphthol 
formed by the action of bromine on^a-naphthol in the presence of 
aluminium bromide, the three hydrogen-atoms of the nucleus con¬ 
taining the hydroxyl have all been -replaced by bromine, but the 
position of the remaining two bromine-atoms in the other nucleus is 
uncertain. In the tetrabromo-xylene all' the bromine-atoms are in the 
benzene-ring. L. T. T. 


Constitution of PMhalylaeetie Acid. By S. Gabriel (Her., 17, 
2521—2527).—When phthalylacetic acid'is distilled in a vacuum, 
carbonic acid is evolved, and the distillate comprises a yellowish-white 
semi-solid mass. If a current of steam is ’driven through this mass, 
the distillate deposits small shining rhombic prisms, which melt at 
58—60°, have an odour resembling that of phthalide, and are soluble 
in water. On keeping, however, they gradually polymerise to a yellow 
vitreous and odourless mass. Some of this polymerised body is always 
formed in the retort when the white substance is distilled with steam. 
It is partly reconverted into the original volatile compound by distil¬ 
lation in a vacuum. The freshly prepared volatile compound has the 
composition C fl H 6 0 2 , and its constitution must therefore be either 


(a) C 8 H 4 <qq>CH 2 , or (5) C 8 H^ ~^>0 


-C=CH 2 


CO' 


This compound can 


also be obtained from the resinous bye-products obtained during 
the preparation of phthalylacetic acid. ' When treated with bromine, 
this compound absorbs Br g , yielding a crystalline substance, CeHaBraOa, 
melting at 98—99°. The original volatile substance must therefore 
be methylenephthalide , and have the formula (5), and the bromoderiva- 

CBr.CH 2 Br 

tive must be methylenephthalide bromide , CeH*/ \0 

\co/ 

When gently warmed with potash, methylenephthalide is converted 
into acetophenonecarboxylic acid; probably according to the equations 


. c ^<?co^>o + H ‘° = c ^<cooh :CH8 

_ p TT ^CO.CHs 

; - UH4< cooh . 

If the dibromide is boiled with water, it gives up hydrobromic acid 
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and yields a metliylenephthalide oxide , C9H 6 0 3 . This crystalline com¬ 
pound melts at 144—146°, and is identical with that previously 
obtained from acetophenonecarboxylic acid (Abstr. 1878, 784). 

Phthalylbromacetic acid, when similarly treated, yields a com¬ 
pound which is identical with bromometliylenephthalyl , previously 
obtained by bromination of acetophenonecarboxylic acid (loo. cit.). 
The name of this compound should therefore be changed to bromo- 

C'CKBr 

methylenejphthalide, and its formula would be \>Q. 

The compound previously described as benzylidenephthalyl also 
forms a crystalline dibromide melting at 146°, and should therefore be 

CCEPh 

called benzylidenephthalide; its formula is CbH 4 <(_^qq _^>0. The 

dibromide, when boiled with alcohol, is converted into the crystalline 
compound Ci 5 Hio0 3 Br.OEt, which melts at 149°. L. T. T. 

Phthalyl Derivatives; Conversion of Ketonie Acids into 
Lactones. By W. Poser (Per., 17, 2019—2622).—When ethylene- 
benzoylorthocarboxylic acid is dissolved in about 15 parts of concen¬ 
trated sulphuric acid, and the solution allowed to remain for some 
time in the cold, slender yellow needles of ethinediphthalyl separate : 

COOH.C 6 H 4 .CO.CH 2 .CHo.CO.C 6 Hi.COOH - 2H 2 0 = 

oo<«>c: oh.ch : c<^ 4 >co. 

When a solution of benzoylacetorthocarboxylic acid in concentrated 
Sulphuric acid is precipitated with water, phthalylacetic acid is 
obtained, as observed by Gabriel (Per., 17, 2526), but this acid melts 
above 260° according to the author, and at about 276° decomposes 
with evolution of gas. By similar treatment, acetophenoneortho- 
carboxylic acid yields a compound melting at 213—215°, insoluble in 
water and cold alkalis, sparingly soluble in alcohol, and readily in 
acetic acid, from which it crystallises in colourless scales. It is 
perhaps a polymeride of Gabriel’s phthalidimethylene, C 9 H 6 0 2 . It 
may be concluded from these experiments that acids containing the 
group ICH.CO.CeH4.COOH [1 r 2] are converted into lactones by 
concentrated sulphuric acid. When ethylenebenzoylorthocarboxylic 
acid is heated with 10 parts concentrated hydrochloric acid in a sealed 
tube, the product washed with water and extracted with boiling 
alcohol, a residue of ethinediphthalyl remains, whilst the alcoholic 

00 C H CO 

solution contains the anhydride ^H^q'q'q^'qq^-O. This is in¬ 
soluble in water and cold alcohol, but crystallises from hot alcohol in 
slender silky needles melting at 230—231°. It agrees in its pro¬ 
perties with the compound obtained by Gabriel by heating the di- 
ketonic acid. A. K. M. 

Reduction of Phthalimide and PMhalide, By 0. Graebe (Per.; 
17, 2598—2600).—By the action of tin and hydrochloric acid, 
phthalimide is converted into a base of the composition C 8 H 7 NO, which 



166 


ABSTRACTS OF CHEMICAL PAPERS. 


crystallises in needles melting at 150°, and boiling at 337°; it is 
soluble in alcohol and ether, sparingly soluble in water. From its 
ready formation, and its reconversion into phihalide, one of the 
following formula can be assigned to it: 

C 6 H 4 <_ C g^)>0 or C 6 H 4 <°°>NH, 

tbe former of which the author considers the more probable, and 
assigns to it the name plithalidine. With sodium nitrite, it forms a 

nitro so-derivative, C 6 H 4 <^ ‘qh^^> 0 > CI 7 s tallises in golden 

needles melting at 1-56°, sparingly soluble in water, readily soluble in 
hot alcohol; on heating it with soda, it is converted into the mon- 
hydroxyl-derivative of methylbenzoic acid, OH.CH 2 .C 6 B^.COOMe. 

Phthalimide is converted into phtbalide by treatment with tin and 
hydrochloric acid, and the addition of sodium nitrite to the product. 
The nitroso-derivative separates out, and phthalide is obtained on pre¬ 
cipitating its alkaline solution with acid. Through the intermediate 
formation of this substance, phthalic acid may be converted into 
orthoxylene. V. H. V. 

Constitution of the Benzenetetraearboxylie Acids. By 0. 
Jacobsen ( Ber ., 17, 2516—2518).—In order to determine the con¬ 
stitution of the three benzenetetracarboxylic acids, the author prepared 
two of them by the oxidation of durene, C 6 H 2 Me 4 . [1: 2 :4 : 5], and 
isodurene [1:2:3: 5], Durene was first boiled with dilute nitric acid, 
and thus converted into a mixture of durylic and cumidie acids, 
and this mixture was then oxidised with permanganate. The tetra- 
basic acid thus obtained proved to be pyromellitic acid. By similar 
treatment, isodurene yielded mellopha?iic acid. The constitution of 
the three isomeric acids, therefore, must he:—Pyromellitic acid, 
CeHaCCOOH)* [1: 2 : 4 : 5]; mellophaaic acid, [1 : 2 : 3 : 5]; and 
pbrenitic acid, [1 : 2 : 3 : 4]. L. T. T. 

Action of Sulphuric Acid on Aeetophenoneorthoearboxylic 
Acid. By S. Gabriel (Ber 17, 2665—2668).—When concentrated 
sulphuric acid (15 grams) is added to aeetophenoneorthoearboxylic 
acid (1 gram), an amber-coloured solution is obtained; this is allowed 
to remain for 24—48 hours and then poured into water, when a brown 
resinous substance (A) separates. The filtrate yields a further 
separation of a fine white powder (B) on standing. The substance A 
forms (after purification) dense, yellow, pointed crystals melting at 
215—216*5°, sparingly soluble in alcohol, insoluble iu alkali and in 
ammonia. Its formula is C 18 H 12 O 4 . When ibis heated at 150—160° 
with hydroxylamine hydrochloride and alcohol, it yields an oximido- 
derivative, Ci8H 12 0 3 .* NOH. 

The second substance (B) is readily soluble in alcohol, glacial 
acid, and in fixed and volatile alkali, from which it can be pre- 
mpitated, by the addition of an acid; it melts at 132—135°. Its 
C l 8 H u Q 5 , indicates that it is formed by the abstraction of one 
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mol. H-iO from 2 mols. acetophenoneortho carboxylic acid. This 
substance is a monobasic acid ( diacetophenonecarboxylic add), as 
shown by the composition of the silver salt, C 1 B Hi 3 0 5 Ag, and the 
barium salt, (CieHi 3 0 6 ) 2 Ba. When it is heated for some time above 
its melting point, it is converted into the compound CisH^Ch. 

A. K. M. 

Preparation of Isatin. ( Dingl . polyt . /., 254, 282.)-—The pre¬ 
paration of this substance forms the subject of a patent taken out by 
the Farhenfabriken, late F. Bayer and Co. Instead of converting 
the products of the reaction of dichloracetic acid with aromatic 
amines directly into isatin, it is proposed to subject them to a process 
of oxidation, it having been found that during the reaction and the 
subsequent process of purification oxidation by atmospheric oxygen 
takes place, and that the yield of imesatin, or substituted imesatins, 
depends on the extent of this oxidation process. D. B. 

Methylated Indoles. By A. Ltpp (Ber., 17, 2507—2511).— 
Orthomethylamidochlorostyrene, CHC 1 ’. CH.CgH 4 .HHMe, was prepared 
by treating an alcoholic solution of amidochlorostyrene with the cal¬ 
culated quantity of methyl iodide. It is heavier than water, is easily 
soluble in alcohol and ether, very sparingly so in water. It is liquid 
at ordinary temperatures, may he distilled with steam, but' not alone. 
It dissolves in hydrochloric acid to form a hydrochloride which 
crystallises in small needles. When heated with sodium ethylate at 
130—-140°, orthomethylamidochlorostyrene yields the same methyl- 
indole which Fischer and Hess obtained from methylphenylhydrazine- 
pyroraeemic acid (Abstr., 1884, 1180). This reaction proves the 
correctness of the formula proposed for this body by Fischer and 
Hess, as its formation must take place according to the equations— 

(I.) HHMe.CgH 4 .CH I CHCl + HaOEt = 

HHM 0 .CgH 4 .CH: CH.OEt + HaCL 

(II.) NHMe. 0 6 H 4 . 0 H : CH.OEt = C 6 H*<^|>CH + Et.OH. 

Baeyer and Jackson’s methylketole has the formula 
C « H ‘<OH> 0Me ’ 

so that skatole, the remaining metbylindole containing the methyl 
group in the side-chain, must be represented by the formula 

C ‘ H ‘<CMe>CH. L. T. T. 

Tolane Tetrachloride. By L. G-attermann (Ber., 17, 2601).— 
Schiipphaus recently referred to a compound obtained by the action of 
chlorine on boiling toluene (Abstr., 1884, 52), and it was thought 
probable that this might be a new dichlortoluene. The author finds, 
however, that the substance in question is tolane tetrachloride, 
CPhCh.ChlPCa, which was obtained in the same way by Liebermann 
and Homeyer (Abstr., 1880, 259)* , A. K. M. 
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A New Method of Preparing Secondary Amidoazo-deriva- 
ires. By R. Henriqfes ( Ber ., 17, 2668—2673).— Ethyl-fi-naphbfajU 
line may be prepared from /3-naphthylamine, and forms a thick oil 
rich boils without decomposition, and does not solidify in a freezing 
Lxture; its hydrochloride, CiaHisNjHCl, is sparingly soluble in cold, 
oderately in hot water, crystallises in scales, melts at 235°, and 
stils with but slight separation of hydrochloric acid. It forms a 
trosamine, C^H^N^O, which melts at 49°, and yields a yellow 
loration with concentrated sulphuric acid. When nitrosoethyl- 
phthylamine and aniline are heated together in solution in glacial 
etic acid, a violent 1 'eaction sets in, and a deep red liquid is obtained 
hich is kept boiling for some time; this deposits 6 enzazoethyl~ft» 
tyhthylamine, PhN 2 .CioH 6 .NHEt, on cooling. The same compoqppL 
also obtained from diazobenzene and ethylnaphthylamine. It forms 
d needles melting at 102—103°, is insoluble in water, but yields 
ange-red solutions with alcohol and other solvents. With concer¬ 
ned acids, it gives bluish-violet salts which are decomposed by 
rter. It yields a nitrosamine which forms ruby-coloured crystals 
elting at 97 °; when this is treated with aniline in glacial acetic 
id, the nitroso-group is removed and the amidoazo-compound re- 
educed. 

Nitrosoethylnaphthylamine reacts with ortho- and para-toluidine 
. the same way as with aniline, the compounds obtained melting 
speetively at 132° and 112—113°. With amidoazobenzene, it forms 
obenzeneazoethyl-ft-naphthylamine, PhN 3 .OflH 4 .N 2 .O 10 Hfl.NHEt, which, 
r comparison, has also been prepared from diazoazobenzene and 
hylnaphthylamine. It forms small cherry-red crystals, melts at 
U—142°, and gives a deep blue colour with sulphuric acid. The 
diction with diamines is apparently less simple; metaphenylene- 
amine and tolnylenediamine give brownish-red dye-stuffs with the 
trosamine, whilst paraphenylenediamine gives no colour reaction, 
ethylamine and phenylhydrazine do not react with nitoosoethyl- 
iphthylamme. Experiments in which the nitrosamine was treated 
ith aminesulphonic acids yielded negative results ; no combination 
icurs. in glacial acetic acid solution, but if hydrochloric acid is 
Ided colouring matters are formed. 

Streiif’s nitrosophenyl-/3-imphthyl amine ( Annalen , 209,157), when 
.bmitted to the above reaction with aniline, yields benzeneazophenyl - 
naphthylamine , O 33 H 17 N 3 , corresponding with the ethyl-compound. 

forms compact dark-red needles of metallic lustre, melting at 
►8—129°; the mother-liquor contains phenyl naphthylamine, this 
formation of the amine constituting the chief reaction in the case 
’ the other nitrosamines which the author has examined. Nitroso* 
hyl-<*-naphthylamine ‘and aniline yield, for instance, amidoazoben- 
>ne, ethylnaphthylamine, and a little benzeneazoethyl-&~naphthylaminft , 
l 8 HnN 3 ; this is a stronger base than the /3-compound, forms large, 
ight-red, transparent crystals, melting at 58—59°, and yields salts 
ystallising readily in violet needles; it gives a bluish-violet colour 
ith sulphuric acid. Nitrosodiphenylamine and aniline (see also 
en, 10 , 1309) yield diphenylamine as the chief product, also amido- 
sobenzene and a small quantity of pbenylamidoazobenzene. Similar 
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results are obtained from nitrosomethylanilixie and aniline. In the 
action of aniline on the nitrosamines of more complex substances, 
such as carbazole and tetrahydroquinoline, the NO group is eliminated 
and the amine is reproduced. A. K, M. 

Nitrosonaphthol and its Derivatives. By M. Iunski (Ber., 17, 
2581—2593).—a-Nitroso-/3-naphthol is best prepared from /3-naphthol 
by the process suggested by Stenhouse and Groves (comp. Trans,, 1884, 
294) ; in addition to its properties described by former workers, the 
author finds that it is volatile in a current of steam when pure, but if 
impure it forms resinous matters. 

Its potassium-derivative, Ci 0 H 6 NO a K, crystallises in metallic, glisten¬ 
ing leaflets, soluble in water. Its ammonium salt, crystallising in the 
same form, is' stable only in an atmosphere of ammonia; on boiling 
a solution of tbe ammonium salt, tbe corresponding araido-deriva- 
tive, is formed. Its silver salt forms a red-brown powder, insoluble 
in water and aloohol; the silver-ammonium salt crystallises in deli¬ 
cate green needles, and the hydrogen-silver salt forms a microscopic 
crystalline preciptiate. By the action of methyl iodide on the normal 
silver salt, there is obtained the methyl ether of a-nitroso-/3-naphthol, 
Oi 0 H 8 NO 2 Me, which crystallises in long prismatic needles melting at 
75 °, dissolving in concentrated sulphuric acid with formation of a red 
colour. 

a-Nitroso-x-ncvphthol is best prepared from a-naphthol, together with 
its isomeride ^-nitroso-a-naphthol, by the process of Stenhouse and 
Groves mentioned above : the two compounds are then separated by 
the difference of their solubility in dilute soda solution. The resultant 
a-nitroso-a-naphthol melts with decomposition at 190°. Its salts are 
comparatively unstable, and even on agitation with ether are recon¬ 
verted into the original substance. The potassium, sodium, calcium, 
barium, and magnesium salts are readily soluble in water. On the 
addition of silver nitrate to a solution of the last-named salt there is 
precipitated a red-brown resin, which on purification and subsequent 
’ treatment with methyl iodide can be converted into tbe methyl ether 
of a-nitroso-a-naphthol, which crystallises in needles, melting probably 
at about 100°. It is readily soluble in alcohoi, ether, and benzene, 
but insoluble in water, «-Nxtroso-/$-naphthol and /i-nitroso-a-uaphthol 
differ in their reaction with cobalt chloride; the former yields a cobalt* 
derivative, containing no chlorine and unaltered by acids, alkalis, 
oxidising and reducing reagents, whilst the latter yields no such com¬ 
pound. 

By the action of ammonia on a-nitroso-/3-naphthol a substance of 
the formula CioH 8 N 3 0 is formed; this was considered to be a nitroso- 
amidonaphthalene, CioHeNO.NHa, but is more probably a quinon- 
oximine. V. H. V. 

, a- and /3-Hydrojuglone. By J\ Minins (Ber t> 17, 2411—-2414),— 
The earlier writers on the subject all regard juglone as occurring ready 
formed in the green shell of the walnut, the author, however, finds 
that this view is incorrect, and that it is formed by the oxidation of 
two isomeric ciystalliae bodies, and /9-bydrojuglone, standing in 
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the same relation to it as that of the dihydroxybenzenes to quinone. 
Those substances occur in all the green parts of the walnut tree, but 
the shells of the ripe nuts do not contain even a trace of hydrojug]ones. 
No, account of the method of preparation as given. 

u-Hydrojuglone, C 10 H 8 O 3 , forms colourless plates, melts at 168—170% 
is soluble in about 200 parts of water at 25°, is readily soluble in 
alcohol and ether, insoluble in chloroform; it is readily soluble in 
alkalis with yellow colour, turning quickly to red on exposure to air. 
Ferric chloride or bromine-water oxidises it to juglone. On reducing 
juglone, a-hydrojuglone is alone formed. 

Acetyl-a-hydrojuglone , C 10 H 5 Q 3 SC 3 , formed by digestion of «-hydro- 
juglone with acetic anhydride, melts at 124°. A solution of a-hydro- 
juglone or of juglone in organic bases yields nitrogenous compounds 
of juglone by oxidation in air. Of these compounds that with di- 
methylaniline, CioH 6 0 3 ,NMe 2 Ph, is very readily prepared; it crystal¬ 
lises in Lustrous red tables, and by treatment with hydrochloric acid 
is converted into a hydroxyjuglone of the formula C10H5O3.OH, having 
the characters of a strong acid. 

p-Kydrojuglone crystallises in colourless plates, melts at 97°, is 
soluble in about 900 parts of water at 25°, is sparingly soluble in 
alcohol and ether, readily soluble in chloroform ; it is readily soluble 
in alkalis with yellow colour, which changes to red on exposure to 
air. It gives a blood-red coloration with ferric chloride, and is 
converted into a brominated product by bromine-water. It occurs in 
much smaller quantity than its isomeride. 

On fusion with potash, both hydrojuglones yield phenol, salicylic 
acid, and metahydroxybenzoic acid. 

The author had independently arrived at the same conclusion as 
Bernthsen (Abstr., 1884, 1365) as to juglone having the formula 
CioH 6 0 3 . He further confirms Bernthsen’s view that juglone is a hydr- 
oxynaphthaquinine, by showing that a-hydrojuglone also yields naph¬ 
thalene when distilled with zinc-dust. A. J. G. 

A Sulphoxide of Naphthalene. By A. G. Ekstrand 17, 
2601*—2604). # Whilst preparing naphthonitrile by distilling a mix¬ 
ture of potassium a- and /J-naphthalene sulphonates with potassium 
ferrocyanide, the author observed the formation of secondary sub¬ 
stances which crystallise from the highest fraction of the crude nitrile. 
Two compounds may be separated by crystallisation from alcohol, one 
of which is obtained in very small quantity and forms scales melt¬ 
ing at 148°; the other crystallises in long needles, melts at 111 0 , and 
dissolves very readily in carbon bisulphide, ether, benzene, warm 
glacial acetic acid, and alcohol. Its formula appears to be O 30 H 30 SC). 
It is: insoluble in acids and alkalis, and is not acted on by acetic anhy¬ 
dride; it readily yields a bromine-derivative, and this crystallises in 
colourless needles melting at 182°, is very readily soluble in carbon 
bisulphide* and very sparingly in alcohol and glacial acetic acid. The 
compound C 30 K 20 SO is probably naphthylenedinaphthylsulphozide , 

% . CioH fi :so(o IO H 7 ) 2 . 

solution in glacial acetic acid is heated with potassium di- 
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chromate, dinaphthylsulphoxide , SO(C 10 H 7 ) 2 , is produced, and crystal¬ 
lises in prisms melting at 162°. By the action of nitric acid (sp. gr. 
1*21) on naphthylenedinaphthylsulphoxide at 130—140°, a diniko- 
naphthyl sulphide , S(C l0 Hs.NO 2 ) 2 , is obtained, crystallising in small 
golden yellow prisms melting at 230—231°. It is insoluble in alkalis, 
almost insoluble in alcohol and carbon bisulphide, and very sparingly 
soluble in glacial acetic acid. A, K. M. 

Derivatives of the Isomeric Dinaphthols. By E. Ostermayer 
and J. R-osenhek (Ber., 17, 2453—2455).—The authors descrile 
several derivatives of Dianin’s <*- and /?-dinaphthols. 

a-Dinaphthyl diethyl ether, EtO.CioHe.CioHe.OEt, was prepared by 
acting on a-dinaphthol with alcoholic potash and ethyl iodide. It 
crystallises in white pearly scales melting at 211°, and is easily soluble 
in hot benzene, sparingly so in ether or alcohol, insoluble in water. 
cc-Dinaphthyl dimethyl ether , (Ci 0 H 6 .OMe) 2 , crystallises in glistening 
plates melting at 251°. 

(3-Dinaphthyl diethyl ether , (Ci 0 H 0 .OEt) 2 ,crystallises in needles which 
melt at 90°, and are soluble in alcohol and benzene. (3-Dinaphtkyl 
dimethyl ether crystallises in double pyramids, soluble in benzene, 
insoluble in alcohol; it melts at 190°. 

The authors were unable to isolate the potassium or sodium com¬ 
pounds of a- or ^-dinaphthol. These compounds ai*e very unstable, 
,and in all attempts at purification were either partly or wholly recon¬ 
verted into the dinaphthol.* Schaeffer’s experiences with and 
(3-n aphthol were similar. L. T. T. 

Ethereal Oils. By O. Wallace (. Anmlen , 225, 314—318).—The 
chief constituent of oil of cajeput is identical with cyneol. The ter- 
penes contained in oil of bergamot and oil of eucalyptus are distinct 
from cynene. Oil of lemon yields a small precipitate with bromine, 
and a large quantity of the crystalline tetrabromide is obtained from 
Oleum cortieis aurantiorum. This compound closely resembles cynene 
tetrabromide, but differs from it in its melting point (104°). 

w. c. w. 

Oleum Cyase. By O. Wallace and W. Brass (Annatrn, 225, 
291—314).—After referring to the researches of Yolckel (Amalen y 
87, 312), Kraut ( Jahresher 1862, 460), and Faust and Homeyer (this 
Journal, 1875,375)on this subject, the authors describe the experiments 
by which they succeeded in isolating cyneol, Ci 0 Hi 8 O, and cynene, C 10 H 1 e» 
from the crude oil. The separation depends on the faot that cyneol 
forms an unstable crystalline compound, (Ci 0 H 18 O) 3 ,HC 1 , when it is 
treated with the hydrochloric acid gas. This substance is decomposed 
by water into hydrochloric acid and cyneol. It is decomposed also when 
. heated in sealed tubes, yielding cynene, water, and hydrochloric acid. 

Pure cyneol boils at 176-^177°, and has no action on polarised 
light. Its sp. gr. is 0*92297 at 16°. It is oxidised to oxalic acid by 
nitric acid sp. gr. 1T5. Cyneol also forms an unstable crystalline 
compound with hydrobromie acid, and with hydriodic acid it yields 
the iodide CioHist, which crystallises in transparent rhombic plates. 
5 he iodide is decomposed by heat into cynene and.hydriodic acid. 
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By slowly dropping bromine into a well-cooled mixture of light 
petroleum and cyneol or rectified oleum cyme, an additive product, 
CioHigOjBrs, is obtained, which crystallises in red pifisms. If the 
crystals are placed in a sealed tube and kept in a cool place, they 
slowly decompose, forming a colourless liquid, which in the course 
of time deposits a crystalline mass. By recrystallisation from chloro¬ 
form, cynene tetrabromide , C 10 Hi 6 Br 4 , is obtained in rhombic crystals 
melting at 125*5°. 

Oyneol diiodide is formed when iodine acts on cyneol diluted with 
light petroleum. It is deposited from its ethereal solution in long 
needle-shaped crystals, which are more stable than those of the 
bromide. 

Cyneol is not acted on by metallic sodium, nor by sodium ethylate 
and ethyl iodide; neither does it enter into reaction with hydroxyl- 
amine or phenylhydrazine, nor yet with phosphorus peniachloride 
or benzoic chloride at the ordinary temperature. These negative re¬ 
sults indicate that the oxygen in cyneol is not pi'esent in the form of 
hydroxyl. 

Pure cynene is best prepared by warming a mixture of the 1 iodide, 
C 1 oH l8 I 3 (3 parts), with aniline (4 parts), and distilling the product in 
a current of steam. The hydrocarbon boils at 181—182°. Its sp. gr. 
is 0*85384 at lb°. Pure cynene has a characteristic odour of lemons. 
When bromine is added to a well-cooled mixture of cynene and alco¬ 
hol or ether, crystals of the tetrabromide are deposited. Cynene is 
converted into cymene by strong sulphuric acid or by phosphorus 
pentasulphide. W. C. W. 

Action of the Halogen Acids .on Wormseed ' Oil. II. By 
C. Hell and A. Bitter (Ber., 17, 2609*—2614).—The action of hydro¬ 
chloric acid has been described (Abstr., 1884, 1363). When hydro- 
bromic acid acts on wormseed oil in the cold, a crystalline substance 
is obtained, and is apparently the additive product CioHinOjHBr, 
corresponding with the hydrochloric acid additive product previously 
described ( loc . cit.)., It is, however, much less stable than the latter 
compound, and rapidly deliquesces and becomes brown on exposure to 
the air. It melts between 83° and 35°. A cynene dihydrobromide , 
CioHiaBr®, may also be obtained, corresponding with the dihydro¬ 
chloride, This crystallises in white silky scales, melts at 64°, and is 
decomposed by heat into cynene and hydrobromic acid, as also when 
boiled with water or dilute alkalis. By the action of hydriodic acid 
on wormseed oil in the cold, crystals may likewiso be obtained, but 
the compound is so unstable that it could not be isolated. The 
further action of hydriodic acid yields cynene dihydriodide , GioHiJg, 
which crystallises in short white needles melting at 76—77°, and is 
even less stable than the dihydrobromide. It can be kept for throe or 
four days only, even in the dark, and in a sealed tube. When heated 
with zinc-dust and water, dihydrocynene , C I0 Hi 8 , is obtained, boiling 
at 166—167°. This is a colourless strongly refracting oil, resembling 
cynene in its odour. It may also be obtained from the dihydrochloride* 

On comparing the properties of the dihydrochlorides, bromides, and 
iodides of the terpenes with those of the corresponding cynene- 
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derivatives, striking resemblances are observed. The dihydrochlo¬ 
rides of many of the terpenes melt, for instance, at nearly the same 
temperature as cynene dihydrochloride. Further experiments are, 
however, necessary to decide whether these terpenes are identical or 
isomeric with cynene. A. K. M. 

The so-called Campholenic Acid. By J. Eachler and F. V, 
Spitzer (Her., 17, 2400—2401).—The authors regard the compound, 
Ci O H 10 O 2 , recently described by Goldschmidt and Ziirrer (Abstr., 
1884, 1364) under the name of campholenic acid, as identical with the 
substance termed by them hydroxy camphor, formed by the action of 
sodium amalgam on /3-dibromocampkor. They consider the constitu¬ 
tion of this substance to be still unsettled, and will continue their 
researches on it. A. J. G. 

Coal-tar Quinoline. By M. C. Traeb and 0. Scharges (Ber., 17, 
2618—2619).—In preparing quinophthalone from coal-tar quinoline, a 
red resinous substance is also produced which, however, is not formed 
when pure quinaldine or a mixture containing only quinoline and 
quinaldine is employed. When coal-tar quinoline (b. p, 235°) is 
heated with a little phosphorus pentoxide, it assumes a more or less 
intense reddish coloration, and on dissolving the product in water or 
alcohol, the solution obtained shows a splendid yellowish-green 
fluorescence. Neither Skraup’s quinoline nor pure quinaldine yield this 
reaction. The fractions of coal-tar quinoline distilling below 200° 
behave like pure quinoline and quinaldine, whilst the portion distilling 
below 230° yields a feeble reaction. 

The above is a convenient method of recognising coal-tar quinoline. 
The reaction indicates the presence of a third substance besides 
quinoline and quinaldine, and this the authors are trying to isolate. 

A. K. M. 

^-Diqtunoline from Azobenzene. By A. Cuatjs and P. 
Stegelitz (jB er., 17, 2380—2383).—By heating a mixture of 20 grams 
azobenzene, 80 grams glycerol, 30 grams concentrated sulphuric acid, 
and 20 grams Nordhausen sulphuric acid, for two days on the waters 
bath, there are obtained a-diquinoline (2 grams) and benzidine 
sulphate (6 grams). 

By dissolving os-diquinoline in fuming nitric acid, heating on the 
water-bath, and precipitating with water, nearly colourless, slender 
needles are obtained. These decompose without fusion at 260°, do not 
yield compounds with acids, and appear to consist of a mixture of 
nitration products. « ■ A. J. G. 

Synthesis of a-Diquinoline. By E. Ostermaybr and W. 
Henrichsen (Ber., 17, 2444—2451).—This base was' originally ob¬ 
tained by Weidel (Abstr., 1882, 69) by the action of sodium on 
quinoline at 192°. The authors find that it can also be prepared from 
benzidine by Skraup’s reaction. For this purpose, benzidine sulphate 
(50 grams), nitrobenzene (25 grams), sulphuric acid (100 grams), and 
glycerol are slowly heated in a reflux apparatus, care being .taken that 
the reaction does not become unmanageable. The yield of diquinoline 

voi*. xlviii. n 



174 


ABSTRACTS OF CHEMICAL PAPERS, 


is very good (about 33 per cent, of the benzidine snlpbate employed), 
but its purification is rendered difficult by tar-like products simul¬ 
taneously formed; by substituting para- or ortho-nitrophenol for 
the nitrobenzene, however, there is obtained not only a much larger 
yield (about 72 per cent, of the benzidine sulphate), but from the 
absence of the tar-like products the purification is very easily effected. 

Diquinoline nitrate is nearly insoluble in water, The' aurochhride, 
Ci 8 H 12 ]Sr 2 ,HAu 0 l 4 + 2H 2 0, crystallises in very slender needles and is 
very sparingly soluble. The stanniehloride , CiaHig^HaSnCU, crys¬ 
tallises in colourless needles. The methiodide , 0i8H l2 I7 2 (MeI) 2 , was 
prepared by heating diquinoline with methyl iodide and methyl 
alcohol in sealed tubes at 120°. It crystallises in yellow needles. A 
compound with methyl chloride of like composition was also obtained. 
Weidel had described the methiodide as containing only 1 mol. of 
methyl iodide (loo. cit). The compound with methyl sulphate, 

C, fl H ia N 2 (MeS0 4 H) a + 2H 2 0, 

prepared by heating diquinoline, methyl alcohol, and sulphuric acid in 
sealed tubes at 180°, crystallises in colourless needles. Its dilute 
aqueous solution shows a bluish-violet fluorescence and gives a blood- 
red coloration with alkalis. 

Diquinoline unites directly with bromine to form two additive com¬ 
pounds: an orange-yellow, apparently crystalline substance of the 
formula Oi 8 H l2 N 2 Br 2 , and a pale yellow tetrabromide, C 18 H 12 ]SVBr 4 . 
Both compounds are very unstable ; when boiled with water, they are 
decomposed, diquinoline being in part regenerated. By heating with 
hydrochloric acid at 180—200°, monobrowodiquinoline , Oi 8 HiiBrN 2> 
is formed amongst other products. It crystallises in tufts of needles# 
melts at 150—155°, and is readily soluble in cold alcohol. JDi- 
quinolinechloriodide hydrochloride , Ci 8 Hi 2 1S^C1 2 I 2 ,2HC1, is prepared by 
precipitating an aqueous solution of diquinoline hydrochloride with a 
solution of iodine chloride. 

Diquinolinedisulphomc acid , CjaH^N^SOsH)^ is prepared by the 
action of nitrophenol, glycerol, and sulphuric acid on benzidinedisul- 
phonic acid ; it crystallises in colourless plates or needles, is sparingly 
soluble in water, insoluble in alcohol, and has a very bitter taste. The 
potassium salt has the formula Oi 8 Hi 2 N 2 (SO H K) 2 + H 2 0. It is 
probably identical with the disulphonic acid prepared directly from 
diquinoline by Weidel. A, J. GK 

Formation of Pyridine Derivatives. II, Condensation 
Products from Malic Acid. By^ H. v, Pechmann and W. Wiir.su 
(Her., 17, 2384—2395).—In aprevxons communication, v, Pechmarm 
has shown that by the action of sulphuric acid on malic acid, formic 
acid and coumalinic acid are formed (Abstr., 1884,1124), The present 
paper deals with the derivatives of coumalinic acid. 

By the action of ammonia or ammonium carbonate on coumalinic 
acid 1; 4 hydroxynicotic acid is formed. The reaction proceeds more 

is employed instead of the free acid, This 
most probably represented by the equation— 
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< CH:°CH—CO >0 + NE[3 = COOH.CH : CH.C(COOH): CH.NH* 

= H 2 0 + COOH.C<£g^J>C.OH. 

For although the intermediate coumalamic acid could not be isolated, 
yet the analogous methyl coumalanilidate has been obtained. The 
hydroxy nicotic acid obtained is identical with Konigs and Gteigy’s 
hydroxypyridinecarboxylic acid (Abstr., 1884, 1195); if heated 
with phosphoric chloride it is converted into chloronicotic acid , 
C 5 H 3 NCI.COOH. This crystallises in shining plates, melts with 
decomposition at 199°, is readily soluble in water, ether, alcohol, and 
glacial acetic acid, sparingly soluble in chloroform 1 and benzene. The 
aqueous solution gives a pale-green precipitate with cupric acetate. 
By reduction with tin and hydrochloric acid, it is converted into 
nicotic acid. As the chlorine-atom in chloronicotic acid exhibits 
properties shown by Friedlander and Ostermaier to be characteristic 
for the chlorine-atom occupying the position next to the nitrogen- 
atom, it follows that from its formation from hydroxyquinolinic acid, 
and from the known constitution of nicotic acid, that this hydroxy- 
nicotic acid must have the constitution : HO : COOH = 1:2:5], 

Monomethyl coumalanilidate , (C 4 H 3 NPhXCOOH).COOMe, is pre¬ 
pared by the action of aniline on methyl coumalinate. It crystallises 
in citron-yellow needles, melts with decomposition at 140°, is readily 
soluble in hot alcohol, chloroform, and benzene, sparingly soluble in 
ether, insoluble in water, and behaves as a free acid. It readily 
suffers decomposition by the action of water, acids, or alkalis. 

Phenoxynicotic acid , O e H 3 N(OPh).COOH [OPh : COOH = 1 : 4], 
is prepared by boiling methyl coumalanilidate for a few minutes with 
soda, &c. It crystallises in lustrous white needles, melts at 275—280°, 
can be sublimed by careful heating, is soluble in hot water, alcohol, 
and glacial acetic acid, nearly insoluble in ether, chloroform, and 
benzene. By heating it with concentrated hydrochloric acid at 200°, 
a crystalline substance, probably phenoxypyridine, is obtained, whilst 
carbonic anhydride is evolved. 

Methoxynicotic acid , C 6 H 3 N(OMe),COOH + H a O, is obtained either 
by the direct methylation of hydroxynicotic acid or by condensation 
from coumalinic acid and mothylamine. It crystallises in flat needles 
of satiny lustre, melts at 287—238°, is nearly insoluble in cold, but 
very readily soluble in hot water, soluble in alcohol, ether, and glacial 
acetic acid, insoluble in chloroform and benzene. It has scarcely any 
basic properties. A. J. Gh 

Synthesis of Pyridine Derivatives. Ill, Coumalmic Acid. 

fly H. Y. Pechmann (Ber,, 17, 2396—2399).— BromoconmaUnic acid , 
CsHgBrOa.COOH, is prepared b^ heating a mixture of finely powdered 
coumalinic acid (10 parts), glacial acetic acid (30 parts), and bromine 
(12 parts), with a little iodine, on the water-bath. It crystallises in 
colourless, lustrous needles, melts at 176°, can be sublimed in small 
portions, is readily soluble in alcohol^ ether, glacial acetic acid, and 
chloroform, more sparingly soluble iti; benzene, insoluble in light 
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petroleum. It is nearly insoluble in cold, moderately soluble in hot 
water, the solution soon decomposing, if boiled, with copious evolution 
of carbonic anhydride and formation of a substance volatile in steam, 
and of very penetrating odour. Like coumalinic acid, it is converted 
by alkalis into an acid yielding yellow salts. Ammonia gas passed 
into an alcoholic or ethereal solution of the acid causes the pre¬ 
cipitation of a colourless crystalline salt. Methyl bromocmmalinate, 
C 5 H 3 Br 02 .C 0 GMe, crystallises in prismatic needles, melts at 134°, can 
be distilled unaltered, is insoluble in water, sparingly soluble in ether, 
more readily soluble in alcohol and benzene. 

Bromhydroxynicotic acid, OH.C 5 H 2 NBr.CQQH [QH: COOH = 1:4], 
is obtained as methyl salt by slowly adding finely powdered methyl 
bromocoumalinate to two parts of concentrated ammonia, and separates 
after some time in crystals. The free acid is dimorphous, crystallising 
in long slender needles, or in strongly refractive rhombic tables. It 
melts at 296°, is sparingly soluble in boiling water, nearly insoluble 
in ether, alcohol, and glacial acetic acid. On boiling its aqueous 
solution with cupric acetate, a green precipitate is formed. The methyl 
salt , OH.Cfi^NBr.COOMe, crystallises in colourless, flexible, asbestos¬ 
like needles, melts at 221 — 222 °, and is soluble in water, alcohol, and 
glacial acetic acid, only when heated. 

Methyl bromop'henoxynicotate , OPh.C&H 2 NBr.COOMe, is formed by 
the action of aniline on an alcoholic solution of methyl bromocoumali¬ 
nate, there being no formation of the intermediate coumanalidate as in 
the case of the non-brominated acid (preceding Abstract). It crystallises 
in lustrous white needles, melts at 183'5°, can be distilled unaltered, 
is insoluble in water, soluble in alcohol, ether, and chloroform. Its 
odour is peculiar, recalling that of rotten fruit. 1 ^ is readily saponified 
by heating it with alcoholic soda. A. J. G. 

Oxidation of Piperidine. By 0. Schotten (Ber., 17, 2544— 
2547). —Benzoylpiperidine was suspended in water and oxidised with 
potassium permanganate. Benzoylhomopipendic acid , Ph.CO.CftHioOsN, 
thus obtained crystallises in needles melting at 94° to a clear liquid, 
and volatilises completely at higher temperatures. It is moderately 
soluble in the usual reagents. It is easily soluble in ammonia, or 
alkaline carbonates, and with these neutral solutions the heavy metals 
give insoluble precipitates. The acid decomposes slowly when boiled 
with water, more rapidly with mineral acids. Heated in closed tubes 
with concentrated hydrochloric acid at 100 — 110 °, it splits up into 
benzoic acid, and the hydrochloride of a nitrogenous acid. Ilomopiperidic 
acid hydrochloride , GaHnOalLHCl, crystallises in hygroscopic rhombic 
plates or prisms? These crystals are doubly refracting. The platino- 
chloi’ide crystallises in easily soluble plates. L. 1 \ T» 

A New Oxidation-product of Conine. By 0 . Sohotohk and 
J. Batik (Ber.,17, 2548—2551).—Benzoylconine was oxidised with 
permanganate in a similar way to that employed by Schotten with 
benzoylpiperidine (preceding Abstract). Benzoylhomoconxc acid, 
OOPh.CeH w QjjN, thus obtained, crystallises in prisms or needles 
• which melt at 142-—143° to *a dear liquid, and volatilises if more 
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strongly heated. It is very sparingly soluble in ether, easily in 
alcohol or ethyl acetate. When boiled with water, slight decomposi¬ 
tion takes place. It dissolves readily in dilute ammonia or in alkaline 
carbonates, and fprms insoluble salts with most of the heavy metals: 
the silver salt is an amorphous powder. When heated with hydro¬ 
chloric acid in closed tubes at 100°, this acid is decomposed into 
benzoic acid and a nitrogenous acid now under investigation. 

From the stability of conine towards oxidising agents, the authors 
are inclined to think that it contains the isopropyl group, and not the 
normal one. L. T. T. 

Parabuxinidine, a Fourth Alkaloid from the Box Tree, 
Buxus Sempervirens. By G. A. Baubaglia ( Ber 17, 2655—2656). 

-—The leaves and twigs of the box tree are extracted in the usual 
way, and the extract treated as previously described (Gazzetta, 1883, 
249). Tbe product is dissolved in alcohol, neutralised with an 
alcoholic solution of oxalic acid, the white precipitate boiled with 
water, dissolved in dilute aqueous oxalic acid, sodium carbonate added 
in slight excess, and tbe liquid extracted with ether. Parabuxinidine 
crystallises from the ethereal solution in thin, colourless, transparent, 
microscopic prisms. It is insoluble in water, but very readily soluble in 
alcohol; with oxalic acid, the alcoholic solution gives a heavy white 
precipitate insoluble in water and alcohol. The alkaloid contains 
nitrogen, melts readily, has a very bitter taste, and burns with a 
smoky flame. A. K. M. 

Lupinidine from Lupinus Luteus. By G. Baumebt (Annalen, 
225, 365—384).—In order to separate lupinine from lupinidine, the 
author takes advantage of the fact that lupinine sulphate dissolves 
freely in absolute alcohol, but the acid sulphate of lupinidine is only 
sparingly soluble in this solvent. The lupinine was further purified 
by Baeyer’s process ( Landw . Versuchs-Stat ., 14, 161). Lupinidine 
platinochloride is thrown down as an amorphous precipitate when an 
alcoholic solution of lupinidine hydrochloride is added to an aqueous 
solution of platinum chloride. This precipitate is somewhat soluble, 
but is redeposited from its solution in a variety of different crystalline 
forms, all of which belong to the rhombic system. The crystals are 
very slightly soluble in alcohol or hot water. 

Lupinidine hydrochloride forms rhombic prisms which are very 
hygroscopic. The aurochloride is unstable. The acid sulphate, 
CeHiftNjHsSO*, dissolves freely in water, but is insoluble in absolute 
alcohol. The hydriodide, CaHiflN,HI, is precipitated on mixing con¬ 
centrated solutions of potassium iodide and the hydrochloride. The 
precipitate dissolve^ in alcohol and hot water, and the aqueous solu¬ 
tion deposits colourless plates containing £ mol. H*0, The free base 
is a thick oil, heavier than water, and has a bitter taste. It is 
easily attacked by oxygen, especially in presence of acids, or potash, 
or soda. W. C. W, 

Albumin of the Splenic Fever Bacilla. By M. Nencki (Ber., 
17, 2605—2609).- r N'encki and Schaffer (J. pr. Ghem. } 20, 443) 
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showed that albuminoid substances formed the chief component (more 
than 84 per cent,) of dried bacteria which had been generated in a 
gelatin medium. Of these albuminoids, myeoprotein formed more 
than 90 per cent. The albumin obtained from the splenic fever 
bacillus is found to contain only traces of myeoprotein, whilst the 
chief component resembles in its chemical behaviour vegetable casein 
and mucous substances. It is readily soluble in alkalis, but quite 
insoluble in water, acetic and dilute mineral acids. In composition 
it also appears to differ from myeoprotein, but, like the latter, con* 
tains no .sulphur. It is named by the author anthraxjoroiehi. 

A. K. M. 


Physiological Chemistry. 


Experiments on, Digestion In the Horse. By Euenberger and 
Hgffmeister (JBied. Centr., 1884, 684 —688 ). — Previous experiments 
of the authors were made on the digestive functions of the mouth and 
stomach; those now recorded refer to the intestines and their secre¬ 
tions; these secretions are*difficult to obtain, the horse not having a 
gall bladder, so that the authors were compelled to use extracts of the 
pancreas, liver, and mucous lining of the intestine, The reaction in the 
fore and true stomach was always found to be decidedly acid; it is 
also acid in the fore part of the small intestine, but when the jejunum 
is reached the reaction becomes alkaline; the blind and large intes¬ 
tines are mostly alkaline. Prom experiments on three horses, it was 
fonnd that it took 96 hours for the food to pass through the intestines. 
Only a portion undergoes a change in the stomach, the chief trans¬ 
formations taking place in the intestine. The contents of the stomach 
appear a relatively dry, crumbling mass, those of the small intestine are 
watery, and almost fluid; in the larger intestine, the contents take morsr 
the form of f&ces, there is little starch present, but much indigestible 
matter. In the stomach, the activity of digestion is considerable; the 
albuminoids in the dry substance, when the animal is fed on oats, 
sink from 11*2 per cent, to 6 per cent.; the digestion in the small 
intestine is very active, only 23—52 per cent, undigested albumin and 
38—59 per cent, undigested carbohydrates being found therein, sub¬ 
stances which are unaffected by the secretions of the stomach being 
rapidly digested here. The pancreatic ferments and gall enter at the 
duodenum, and play a most important part in the digestion. 

J. F. 

Researches on the Fermentation of Cellulose, especially 
with reference to its Solution in the Alimentary Canal. By 
!& % Ta£PROT3b {Zeits. Biol., 20, 52—134).—The two chief propositions 
are as follows: 1st. In which section of the alimentary canal does the 
solution of cellulose take place ? 2nd. Is the solution produced by an 
unorganised ferment ? Weighed quantities from the 



PHYSIOLOGICAL CHEMISTRY. 


179 


contents of the different sections of the alimentary canal of oxen fed 
with hay were placed iu suitable flasks and divided into three equal 
portions. In the first both organised and unorganised ferments were 
alike destroyed by boiling the contents of the flask, this portion after¬ 
wards served for the determination of the cellulose in the sample; the 
2 nd part was maintained under conditions as near as possible like 
those in the intestine; and the 3rd part was similarly treated, only 
the action of the organised ferment was inhibited by the addition of 
antiseptics ('thymol, &c.), which, at the same time, did not affect the 
unorganised ferment. Great difficulty was experienced in obtaining a 
fair sample of the paunch contents. Scarcely any solution takes 
place in the small intestine, about 6 per cent, in the large intestine, 
and a maximum of 36 per cent, in the paunch. 

In order to determine whether the intestinal gases were developed 
from the solid or liquid contents of the intestine, the clear liquid from 
the filtered paunch contents was digested with fibrin, egg-albumin, 
starch powder, and acetate of lime; very little gas was evolved, and 
that, moreover, consisted almost exclusively of carbonic anhydride. 
It is therefore evident that marsh-gas is formed from the solid con¬ 
stituents, although albuminous bodies, fat, and starch need not 
necessarily be concerned in its production. Eor the artificial pro¬ 
duction of the marsh-gas fermentation of cellulose, a 1 per cent, 
neutralised meat-extract solution, and some cellulose (paper pulp), 
were sterilised and then infected with paunch contents. After 3—8 
days, a plentiful development of gas had occurred, which consisted 
almost solely of carbonic anhydride and methane. The relation 
between the two gases at the beginning was 7*2 to 1, at the end of the 
fermentation 3*4 to 1. In a quantitative determination, the author 
found 38 per cent, of the cellulose appeared as gas. The non- 
gaseous products were volatile fatty acids, acetic and butyric, with a 
small quantity of aldehyde. 

If these results be compared with the after-fermentation products 
of the paunch contents, a strict analogy will be seen to exist between 
the gases of these two fermentations:—. 
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The non-gaseous products of the paunch fermentation consists of a 
small quantity of formic and propionic acids and aldehyde, large 
quantities of acetic and normal butyric acids, and an acid having the 
composition of butyric acid, but none of the characteristic properties 
of either the normal or iso-acid (formic, propionic,’and normal butyric 
acids were not found in the artificial fermentation). As such large 
quantities of fatty acids were formed, it was necessary to see to what 
extent they existed preformed in the food (hay); for this purpose 
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1 lb. of bay was digested with boiling water for one hour, but from 
this only O'6 gram of fatty acids was obtained. The author con¬ 
cludes, therefore, that cellulose is the body which, for the most part, 
gives rise to carbonic anhydride, methane, and fatty acids through the 
action of bacteria. The gaseous and non-gaseous fermentation pro¬ 
ducts of the caseum and colon of the horse agree with the marsh-gas 
fermentation products. This is true also for the big intestine of the 
ruminants, only the amount of acid formed is not so large. More is 
formed after feeding with corn than after feeding with hay. 

Taking into consideration the fact that the putrefaction of albumi¬ 
nous bodies can proceed without any essential formation of methane, 
and the large quantity of this gas found in the case of ruminants, the 
author concludes that the marsh-gas fermentation of cellulose is the 
only means by which cellulose is rendered soluble in the intestines of 
ruminants. 

With nourishing media of certain composition, a fermentation and 
solution of cellulose can occur without the formation of any methane, 
hydrogen and carbonic anhydride only being produced; the other 
products, however, remain unaltered The fermentation that takes 
place in the horse's stomach is similar to this, and is considered by 
the author to be a hydrogen fermentation of cellulose. 

J. P. L. 

Odour and Poisonous Effects of the Products of the Fer¬ 
mentation produced by the Comma Bacillus. By W. Nicati 
and Rietsch ( Compi . rend., 99, 928—929).—Pure cultivations of 
the comma bacillus have a characteristic ethereal odour, quite 
different from that of putrid substances. This is the odour of the 
intestinal matter of cholera patients in the early stages, especially 
if it is kept in a moist atmosphere at 25—35° for 24 hours. If pure 
cultivations of this bacillus in "Koch’s gelatin or in beef tea, after at 
least eight days , are freed from bacilli by being passed through a 
Pasteur’s filter, and the clear liquid is injected into the circulatory 
system of dogs, choleraic symptoms of varying degrees of violence 
are produced. The same liquid when injected under the skin has 
no effect. Becent cultivations are also absolutely inactive. 

• 0. H. B. 

Value of Disinfectants in Chicken-cholera. By Cora (GompL 
rend., 99, 934*—935).—The intestinal matter and some very vascular 
tissues from poultry which had died from chicken-cholera were treated 
with copper sulphate, zinc chloride, chloride of lime, or borax, in dif¬ 
ferent proportions, and various animals were inoculated with the pro¬ 
ducts. Copper sulphate and zinc chloride are much more efficient 
than borax or chloride of lime, but their complete efficiency depends 
entirely on their being mixed intimately in considerable quantity with 
thfi! infected matter, and left in contact with it for some time. 

0. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Atmnoniacal Ferment. By A. Ladureau (Oompt. rend. r 
99, 877—878).—The ferment which converts carbamide into am¬ 
monium carbonate exists in considerable quantity in the soil, in the 
air, in rain, and in many subterranean waters. It acts as readily in a 
vacuum or under a pressure of 3 atmos. as under the normal pressure, 
and equally well in presence of air, oxygen, nitrogen, hydrogen, car¬ 
bonic anhydride, or nitrous oxide. Anaesthetics, with the exception of 
chloroform, which retards fermentation, exert little or no action on it, 
and fermentation is only prevented by somewhat high proportions of 
the ordinary antiseptics. 

This ferment converts all the carbamide produced by the animal 
kingdom into ammoniacal salts, and thus places many millions of kilo¬ 
grams of these salts daily at the disposal of plants. C. H. B. 

Peptonic Fermentation. By V. Marcano ( Oompt. rend., 99, 
811—813).—If a few drops of the sap of the American aloe are 
allowed to fall on some chopped meat covered with water, and the 
whole is kept at 35—40°, active fermentation immediately com¬ 
mences, with evolution of inodorous gases, and after about 36 hours 
the fibrin completely disappears, and is converted into peptone, to¬ 
gether with some pepsin and small quantities of ethyl alcohol and 
lactic acid. This fermentation is also produced by many other saps 
and by the juices of many fruits. It is due to a mucor , which can 
be submitted to several successive cultivations without losing its 
activity. C. H. B. 

Germination of Linseed and Sweet Almonds. By A. 
Jorissen (Ann. Agronomiques , 10, 468—475).—The author has 
studied the influence of germination and growth on the develop* 
ment of hydrocyanic acid in the flax and sweet almond. 20 grams 
of crushed flax seed do not yield more than 2 mgrms. of hydrocyanic 
acid, but after some days of germination 14 mgrms. are obtained from 
the same quantity. The young plants, however, yield only traces on 
plunging them suddenly into boiling water and distilling the whole, 
so that probably a glucoside similar to amygdalin or laurocerasin ia 
formed during germination, and splits up under suitable conditions 
into hydrocyanic acid, glucose, and benzaldehyde. 

Sweet almonds contain mere traces of amygdalin, but when they 
are kept moist and allowed to germinate in darkness for some weeks, 
a well-marked odour of benzaldehyde is produced, and hydrocyanic 
acid can be obtained, in* recognisable quantity (2 mgrms.) from a 
single seedling. The amygdalin is concentrated in the radicle and 
gemmule, the cotyledons containing very little. By suitable treat¬ 
ment, the three substances, benzaldehyde, glucose, and hydrocyanic 
acid, were isolated from 15 germinated almonds, The author believes 
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amygdalin and similar glucosides to be decomposition-products, of the 
albuminoids of the seeds. J. ML H, M. 

Chlorophyll in the Living Cell and Assimilation of Carbon. 

By J. Reime ( Bied. Gentr 1884, 092—C9t5).—The reduction of car¬ 
bonic anhydride in plants is a function of light and of the chloro¬ 
phyll, but to properly understand the process it must be studied in 
the living plant. The author did so, using the leaves of Phanerogama , 
and observing their absorption-spectra, he found that of the ordinary 
chlorophyll solution different from that obtained from the living leaves, 
the latter agreeing amongst themselves. He believes that chloro¬ 
phyll experiences some chemical change when it is dissolved. The solu¬ 
tion of the fresh leaves shows no fluorescence, but the ordinary 
solution shows a fine red fluorescence, due probably to the disaggre¬ 
gation of the substance, which the author believes to exirft in a fixed 
state. The spectroscopic examination of light reflected from the 
leaves is of interest, the extreme red to line B being very brilliant, 
the space between C and E moderately so, the dark blue and green 
being weak. The author agrees with Lommel that the maximum of 
carbon reduction coincides with the maximum of absorption of the 
chlorophyll spectrum, that the molecules have a vibratory motion, and 
when they meet a ray of light in unison with them they assimilate its 
life-giving force, and chemical changes result. The author founds a 
theory on his observations that the atomic group on which depends 
the reduction have an oscillation rate of 440—450 billions per second, 
and are set in motion by rays of light of similar rate, whilst, they remain 
unaffected by rays of higher or lower refrangibility. J. F. 

Presence of Amylase in Leaves. By L. Brassb (Oomph rend., 
99, 878—879).—The author has found amylase in all leaves which 
he has examined, including those of the potato, dahlia, maize, beet¬ 
root, tobacco, castor-oil plant, &e. The amylase can be extracted by 
Dubrunfaut’s method. The leaves are bruised in a mortar, digested 
with cold water for 24 hours, squeezed, and the solution mixed with 
one and a half times its volume of alcohol of 90—98°, and filtered. 
The filtrate is again mixed with the same proportion of alcohol, and 
the precipitate collected on a filter and washed two or three times 
with a small quantity of alcohol of 63°. This precipitate contains the 
amylase. 

To detect the amylase, 0*5 gram of starch, 20 o.c. of water, and 
10 c.c. of an aqueous solution of amylase of such strength that 10 c.o. 
corresponds with 10 grams of fresh leaves, are placed in a small flask 
and kept at 63° in a water-bath for some time. Similar flasks con¬ 
taining a solution of amylase alone are treated in the same way, and 
the reducing sugar is estimated by difference. Each flask is closed 
“with a cork, and contains from 8 to 10 drops of chloroform. In 
every case, the starch is converted into reducing sugar and dextrin, 
but no microbes are developed. 0. H. B. 

^ ■ Composition of Hazel Pollen. By A. v. Pianta 

(J4sidw, Venuche-Stat., 31, 97-—114),—Hazel pollen separated from 
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the dried catkins by means of a fine sieve is a very fine pale-yellow 
powder, which keeps for any length of time when perfectly dry. It 
consists of very small nodules (from 0*026 to 0*0337 mm. in diameter), 
of triangular and oval shape, each nodule having three openings for 
the pollen tubes, and being surrounded by two membranous coats 
closely united together. The contents of the nodules consist chiefly of 
protoplasm and oil with a little starch. 

t Hazel pollen contains 9*19 per cent, of water, of which nearly half is 
given up on drying over sulphuric acid. The quantity of nitrogen was 
found to vary in two samples from 4’70 to 5*50 per cent., and the ash 
amounted to 3*81 per cent. By employing the usual factor for the 
conversion of nitrogen into prote'ids, the nitrogen-free substances were 
inferred to amount to about 64'3 per cent, of the dried pollen. 

The impossibility of mechanically breaking up the pollen nodules, 
and the difficulty of thorough extraction of their substance by liquid 
agents, rendei^ed the estimation of the separate organic constituents no 
easy task, and some of them, could only be determined qualitatively. 
Of nitrogenous bodies, globulins, peptones, hypoxanthine, and amido- 
compounds were definitely traced, the latter yielding about one-twelfth 
of the total nitrogen. Cane-sugar was found in considerable quantity, 
amounting to about 14*7 per cent, of the dry pollen, and starch was 
estimated at 5*26 per cent. A yellow colouring matter containing no 
nitrogen was found in quantity amounting to 2*06 per cent,, and con¬ 
sisting probably of two distinct bodies. Cuticula was put down at 3*02, 
and wax at 3*67 per cent., the latter consisting probably of myricyl 
palmitate. Fatty acids amounted to 4*2 per cent. The presence of 
cliolesterin was also noted, and a resinous substance of bitter taste was 
found in quantity amounting to 8*4 per cent, J. K. C. 

Ash. of Strawberries. By J, M. H. Mtrmio (Ohem. News, 50, 
227).—Strawberries grown in a field in Kent contained—water 89*30 
per cent., organic matter 10*27, ash 0*43. The composition of the ash 
was as follows;— 

Sand and insoluble matter 6*61 per cent., calcium phosphate 23*91, 
containing 11*70 per cent, of phosphoric anhydride; magnesium phos¬ 
phate, trace; potassium carbonate 60*77, containing 41*40per cent, of 
potassium oxide; magnesia 2*93, soda 1*29, sulphuric anhydride 3*88, 
undetermined 0*61. 

The figures seem to show that in the strawberry the whole of the 
potash exists in combination with organic acid, and the whole of the 
phosphorus as calcium phosphate. Strawberry growers assert that 
plants forced in pots with the aid of gjuano or very rich soil have many 
blossoms, but they do not all set, or if they do the fruit is inferior in 
size and quality to the smaller quantity produced in poorer soil. It 
seems probable that a special manure containing a fair proportion of 
potash would produce good results. J. T. 

Ensilage and Acidification of Green Fodder. By J. K6 kig 
and others (Bied. Gentry 1884, 677-—680),—Green maize, previously 
cut fine, was stored in a silo 5 metres deep, with cemented walls, At 
the time of storing, three casks were filled with the same fodder, and 
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they vtere compared at intervals with samples drawn from the silo. 
Unfortunately one of the walls became damaged, and water leaked in, 
but the experiment was sufficiently successful to convince the author 
that the loss of dry substance in green maize stored in silos which 
are air and damp-proof does not exceed 10 per cent. E. Lecouteux re¬ 
cords experiments made to ascertain whether the maize should be cut 
(chopped) or stored whole. He recommends chopping, as by that means 
the portions lie closer together, and facilitate fermentation; the fine 
and coarse portions of the fodder are more evenly mixed, so that cattle 
cannot pick out the choice morsels. Stutzer has tried the acidifica¬ 
tion of green clover. He found that the digestible albuminoids were 
diminished by one-half in the operation, the comparison being made 
by artificial digestion. A feeding experiment was made with ensilage- 
grass by Insinger, in Holland. Out of a lot of 32 cows, 4 were fod 
on the ensilage; the others on hay. The period of lactation was 
longer with the 4 cows; the creamometer-indieation lower; butter 
percentage higher, 54 litres of their milk producing 2*5 kilos, of 
butter, the same quantity of milk from the others giving 2 kilos, only. 
The colour of the butter was rather dark. J, F. 

Removal of the Bitter Principle from Lupines. By E. Wildt 
(Bied. Gentr., 1884, 675 — 677 ).—Experience has shown that exposure 
to the atmosphere sweetens lupines, and removes their poisonous 
qualities. As this cannot be done even by strong heat, the author 
thought that the change was caused by a process of oxidation, and that 
it could be greatly accelerated. He placed the seeds in dilute hydro¬ 
chloric acid, and then treated them with a solution of calcium 
chloride; they were then well washed with clean water. By this pro¬ 
cess the bitterness was quite removed, and probably also their poisonous 
qualities (but this has yet to be proved on a large scale) ; the loss of 
nutritive matter was small. The author thinks that lupines prepared 
in this way will be found to be a good and cheap fodder. Cattle, 
sheep, and swine eat them with more or less readiness, but the reports 
by cattle-feeders as to the results are not unanimous; some say they 
are not a fattening food, and that draught oxen and horses grow lean 
on them, owing probably to the excess of nitrogenous constituents. 

J. F. 

Ensilage of Frozen Potatoes. By J. Fittbogto and 0. Fottotub 
( Bied.Centr ., 1884, 681—683).—In the autumn of 1881, a sudden and 
severe frost damaged large quantities of potatoes throughout Ger¬ 
many. The quantity was so large that the distilleries wore not able 
to use them, and they had to be stored in silos. The authors 
embraced the opportunity of examining them at different times—-at 
time of storage and after 50, 76, and 140 days. At the last examination, 
the loss of crude protein was 33*7, and of crnde fat 83*3 per cent. 
Cattle and swine eat freely of them, but sheep did not take them, 
The authors do not recommend the proceeding unless nothing else 
can be done with the tubers. JV F, 

Cultivation of Sugar Beet. By P. P. DghISraik (Oompt rend., 
9% 920—922)*—It has been observed in many cases that the use of 
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a manure rich in nitrogen increases the proportion of this element in 
the beet, but diminishes the proportion of sugar. The author finds, 
however, that by using property selected seed, e.g the cultivated 
variety of Messrs. Vilmorin, the proportion of sugar is not diminished 
by even a highly nitrogenous farmyard manure, whilst the total 
yield of ^ roots per hectare is considerably increased, especially if the 
manure is mixed with sodium nitrate. 

One of the causes which diminish the proportion of sugar in the 
beet is the late sprouting of young leaves, the development of which 
nses up the sugar previously formed in the root. If, however, the 
last month of vegetation is dry, this growth of new leaves does not 
take place, and the value of the roots is increased. 0. H. B. 

Hop Culture in Peat Soils. By M. Fleischer ( Bied . Oentr ., 
1884, 716).—The author gives analyses of the soil of a hop plantation 
in East Prussia, established in a boggy situation. The constituents 
indicate great suitability for the culture in question, but owing to the 
lightness and porosity of the soil, the frost penetrates it easily in 
winter, and injures the roots of the plants. J. F. 

On Rotations. By P. P. Deheratn (Ann. Agronomiques, 10, 433— 
457).—The author reviews the leading systems of rotation practised 
in the north of France and in Germany, and suggests a modification 
of the prevailing French rotation, founded on the experiments which 
have been for some years carried on at the Agricultural Station of 
Grignon (Paris). 

The increasing importance of stock-raising, and the development of 
beet sugar refineries and spirit distilleries, have brought about the sub¬ 
stitution of a crop of sugar beet for the bare fallow formerly customary 
throughout large districts of France and Germany. This beet crop 
takes the place of the English turnip crop at the head of the 
rotation, which runs thus;—beet, corn, seeds, com. All the farm¬ 
yard manure intended for the rotation is given to the beet crop, and 
this has the effect of producing a heavy crop of large roots poor 
in sugar. The French refiners pay for the roots according to the gross 
weight, and not on the percentage of sugar; hence the farmers have 
gone on applying larger and larger dressings of dung, and supple¬ 
menting these by applications of nitrate of soda and sulphate of 
ammonia, with the view of getting heavier and heavier crops. The 
natural result has followed, that the French sugar industry is in a 
languishing and critical state. In Germany, on the other hand, 
where the refiners pay for the roots according to their richness in 
sugar, the industry has undergone an immense development. The 
German farmers, in order to secure roots of good quality, commence 
the rotation with a wheat crop manured with farmyard manure, and 
take the sugar beet crop the year after. To do this successfully they 
are obliged to grow a variety of wheat (Sheriff Square Head) which 
will stand the heavy manuring without running too much to straw, 
and becoming laid. The Sheriff Square Head wheat, however, pro¬ 
duces grain of inferior quality and low market value, and on this 
ground the author does not recommend the German system. Neither 
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doe s he thinlc well of putting potatoes at the head of the rotation 
instead of sugar beet, because potatoes derive little or no benefit from 
heavy dressings of farmyard manure, and it is a mistake to suppose 
that the subsequent crops of the rotation utilise anything like the full 
value of the manure unused by the potato crop. 

From, the results of several years’ experiments at Grignon, it is 
inferred that maize cut green for fodder would do well to begin a 
rotation over districts of similar soil and climate. During the early 
stage of growth, the ground can easily be kept free from weeds, and 
during the later stages the growth is so luxuriant that weeds are 
stifled, Darge applications of farmyard manure always produce a 
very heavy increase in the maize crop, and are more efficacious than 
any other manures which have been tried. The maize can be made 
into ensilage, which the author thinks the better plan, or con be 
grown in successive portions, and cut as required for feeding. Very 
hea»vy crops can be obtained (70.000—100,000 kilos, per hectare at 
Grignon, with 30,000 kilos, farmyard manure per hectare), and the 
succeeding wheat crop is decidedly better than when it follows 
sugar beet. Moreover, the maize being cut in September, more 
time is allowed for preparing the ground for the autumn sowing of 
wheat than when beet is grown, which is pulled in October. The 
wheat crop should receive 5,000—10,000 kilos, farmyard manure, and 
200 kilos, nit rate of soda. At Grignon, sulphate of ammonia cannot, 
be substituted for the nitrate of soda without injury, but on other 
soils (Roth amsted, for example) it is found to answer well The 
sugar beet crop is to be taken after the wheat, and is to be manured 
with 20,000 kilos, farmyard manure, 200 kilos, nitrate of soda, and 
also superphosphate on soils where it is found to produce an increase, 
which is not the case at Grignon. In the fourth year, the ground 
carries oats sown with seeds, and manured with 5,000—10,000 kilos, 
farmyard manure and 200 kilos, nitrate of soda; fifth year, clover ; 
sixth year, wheat or oats; and seventh year, potatoes; all without 
manure. If the oats in the fourth year are sown with sainfoin 
instead of clever, the ground may be left in sainfoin two or three 
ye&xs before taking the next wheat crop. J. M, H. M. 

Manuring Experiments. By G. Dreohsler ( Med . Oentr 1884, 
664—670).—'These experiments were made in Hanover in 1880, with 
very careful precautions against error. Each manuring was repeated 
at least three times, and each manured plot was surrounded bv at 
leash four unmanured. Those experiments alone were considered to 
be unite successful in which the yields of the uumanured plots were 
very close to each other, and the results of the three trials of the 
manured plot were nearly concordant. Under such conditions, a 
number of landowners undertook to carry out experiments to ascer¬ 
tain how Chili saltpetre operates on potatoes as compared with the 
poiash salt, aad to compare the action of kainite on potatoes, barley, 
and oats withi a compound manure containing kainite, sulphate of 
magnesia, ancl common salt. .. 

The potash gave unexpectedly low results in all experiments, being 
'rimm iu heavy, well-tilled, lands than on light soils; the increase in 
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almost all cases consisted in large tubers; Chili saltpetre and phos¬ 
phates, with few exceptions, yielded very good results. In the trials 
with the compound manure, some were unsuccessful 3 because of a dry 
season, but in the completed experiments the results were more in 
favour of potash than of kainite, whilst the compound manure came 
out very badly. J. F. 

Notes on Manuring. By G. Drechsleb (Bied. Gentr,, 1884, 
658—664).—The author has 1 made many experiments himself, and has 
studied the results of those made by others, with a view of modifying 
the theories of Liebig, on which most of the modern practices of 
manuring are founded, the rule being that manuring is to be regu¬ 
lated according to the requirements, or rather the constituents, of the 
crop to follow, allowing for the disposable nutritious matters con¬ 
tained in the soil; and as the knowledge of this cannot generally be 
obtained in advance, experience only must bereliedon, namely, if the 
use of a manure increases the yield, it is concluded that there was a 
deficiency in the soil; if the manure is inoperative, the soil is supposed 
to contain a surplus. 

From his experience, the author formulates new theories of manur¬ 
ing. (1.) The nutriment in the soil and that contained in manures 
are of different natures, and by reason of the difference in their solu¬ 
bilities, combinations, <fec., they operate differently on the plant. 
(2.) The power of different plants to assimilate nutriment from 
manures varies, and differs sometimes in the same* class - of plants. 
(3.) He divides the process of manuring into two parts—the art of 
supplying to the soil the matters deficient, which he calls field 
manuring; and that of supplying for the plant the nutriment it is 
known to require; this he names plant manuring, These theories 
admitted, the question of manuring becomes a consideration not of 
the soil, but of the plant, and the first thing to be learned is the re¬ 
quirements of the crop which must be supplied in the manure, what 
modification of such requirements is found on growing it in certain 
soils, and what is the best and cheapest manner to supply the neces¬ 
sary matter in the manures. The author commends Wagner for 
carrying out experiments in this direction so carefully by means of j>ot 
culture, but recommtends further field experiments. J. F. 

Manuring Experiments with Chili Saltpetre. By L, Koca 
{Bied. Centr ,, 1884, 673).—Experiments were made with plots of 
wheat and rye as to whether larger or smaller quantities of sodium 
nitrate gave the best results. kilos, to about one-fourth of a square 
metre gave a better crop than 2^ kilos., but the summer was dry and 

- hot, and the harvest time wet, so that the results of the experiments 

are of little value. J. F. 

Preservation of Ammonia in Stable Manure, By Trqsoho 
{Bied. Oentr 1884, 670 —672).—The addition of gypsum to stable 

- manure, particularly in warm stalls, is known to cause'decomposition 
of the ammonia and evolution of sulphuretted hydrogen. The author 
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tried kainite as a substitute, with the following result for three mouths’ 
contact in warm weather:— 

Loss. "With kainite. Gypsum. 

In dry substance . 20 per cent. 31 per cent. 

Nitrogen... 10 „ 32 „ 

He therefore thinks the employment of gypsuln unadvisable. Fur¬ 
ther experiments were made as, to the power of Stassfurt salts to form 
combinations with ammonia. 100 grams of each salt were mixed with 
different percentages of ammonia, and the number of grams combined 
with the salt after 24 hours is given. »'■' 


100 grams. 

20 per cent. 

50 per cent. 

80 per cent, 
mixture. 

Magnesium chloride .. 

.... 6*2 

11-5 

12-6 

Magnesium sulphate .. 

.... 5-5 

6-9 

7-0 

Gypsum .. 

.... 5-0 

17-8 

19-8 

Kainite ... 

.... 3-2 

6-4 

7-3 

Carnallite.. 

.... 4-8 

9-0 

9-4 

Krugite. 

.... 3-0 

7-8 

10-5 

Kieserite .. 

..... 4-5 

10-5 

11-1 


In order to learn the power of the salts to absorb ammonia in the 
gaseous form, portions of each were exposed in large flasks-to tbe 
vapour of ammonium carbonate for one, two, and three days, with 
the following results:— 


100 grams of 

Combined with grams HH 3 in— 
1 day. 2 days. 3 days. 

Magnesium chloride .. 

6-1 

11*3 

120 

Magnesium sulphate .. 

5-1 

6-4 

6-9 

Gypsum. 

5-0 

9-9 

12-8 

Kainite... 

2-9 

4*2 

6-2 

Carnallite. 

4-1 

8-5 

9-0 

Krugite... 

1-9 

37 

4-5 

Kieserite *... 

4-1 

8-2 

10-5 


The substances should be used in a very fine Slate of division. 

J. F. 

Experiments on the Nitrogen of Peat. By P. Beder (IHetl 
Oentr 1884, 652, 655).—The author wished to ascertain the effect 
produced on the nitrogen contained in peat by the addition of certain 
matters thereto. The original sample contained a total of 3*225 percent,, 
of which 0*109 was in the form of ammonia, 0*053of nitric acid, and 3*154 
in inorganic combination. One portion of the peat was left with free 
access of air, another without air; to neither of them was any addition « 
made. To other seven samples were added calcium carbonate, freshly 
burnt liihe, gypsum, magnesia, potassium carbonate, sulphuric acid, 
quartz sand. The samples were left for 12 months and then examined. 
All showed a loss of nitrogen, with the exception of that treated with 
Sulphuric acid, and the author attributes the increase of nitrogen in 
that sample to absorption from the air of the laboratory, A feature 
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common to all was an increase in the amount of nitrogen existing as 
nitric acid, and a diminution of its other combinations. J. F. 

Effects of Fresh Stable Manure on Potatoes. By Gagnaire 
( IU&d. Centr., 1884, 700).—It has been found by the author as well as 
by other observers that the application of fresh manure at the time of 
planting caused a edjjfsiderably increased yield of potatoes, but that 
the plants were more liable to disease. A field so manured compared 
with another which liad received the manure the previous autumn 
showed an increase of one-eighth in the yield, but when the tubers 
were stored a great part of them became bad in a few weeks. 

J. F. 


Analytical Chemistry, 


Modification of Dumas’ Method for the Estimation of 
Nitrogen, By G-. S. Johnson ( Chem . News , 50, 191).—The modifi¬ 
cation suggested is as follows :—A long combustion tube is drawn out 
at the front end, so as to form a delivery-tube; in the front, reduced 
metallic copper is packed, and behind this copper oxide, whilst quite 
at the back a platinum boat (4 to 5 inches long) is inserted. The 
substance to be burnt is put in the front half of this boat, the back 
part being filled with pure powdered potassium chlorate; a cork with 
a piece of glass tube passing through closes the back end of the com¬ 
bustion tube. When in operation, a stream of carbonic anhydride is 
sent through the tube, and is continued steadily throughout the com¬ 
bustion. After 10 minutes, the whole front part of the tube is heated, 
and as soon as all free nitrogen is driven out of the tube, the trough, 
tube with caustic potash, &c., are adjusted for the reception of the 
nitrogen from the substance under examination, which is first heated 
without fusing the potassium chlorate. When the evolution of nitrogen 
ceases from this destructive distillation, the heating is extended to the 
chlorate, and the operation is complete with the cessation of the pro¬ 
duction of nitrogen. The advantages claimed are that the air is driven 
from the copper oxide more rapidly by a stream of carbonic anhydride 
at a red heat than it is at the ordinary temperature. When platinum,’ 
gold, or silver salts are burnt, the metal remains in the boat with the 
potassium chloride, and after washing may be weighed, whilst observ¬ 
ing the ratio that the nitrogen obtained in the first part of the com¬ 
bustion (the distillate) bears to that obtained from the combustion of 
the residue (after heating the chlorate) may be of use in determining’ 
the constitution of the nitrogenous compounds. D. A. L. 

Method of Testing for Iodine in Presence of Large Quan¬ 
tities of Bromine, By P. S. Brito {Chem. News, 50, 210).—When 
bromine and iodine are liberated by chlorine, and in the usual 
manner carried down by chloroform, the bromine masks the colour 

von. XLviir. o 



190 


ABSTRACTS OF CHEMICAL PAPERS. 


of the iodine if it is in excess. The author finds that the addi¬ 
tion of a few crystals of ferrous sulphate removes the brown bromine 
coloration, and renders visible the minutest trace of iodine dissolved 
by the chloroform. By this means a trace of iodine was detected in 
“pure ” potassium bromide. D. A. L, 

Rapid Estimation of Fixed Amm onia. By J. W. Pbatt 
(Chem. News, 50, 192).—The present method is well suited for test¬ 
ing “ gas-water ” and u bone-liquor.” Free ammonia is determined 
as usual by direct titration. For the fixed ammonia, about 25 c.c. of 
the liquid is evaporated to dryness with 25 c.c. decinormal sodium 
carbonate, ignited to get rid of any organic matter, redissolved in 
water, and titrated. The amount of fixed ammonia is easily calcu¬ 
lated from the quantity of sodium carbonate consumed. Allowance 
must be made for, or the method must be modified, if the liquid has 
a non-volatile alkalinity. D. A. L. 

Electrolytic Estimations. By A. Classen (Ber., 17, 2351— 
2359).—In a recent paper (Abstr., 1884, 1426) Wieland has criti¬ 
cised adversely the methods for the electrolytic estimation and separa¬ 
tion of iron, manganese, and aluminium described by the author’ 
(Abstr., 1881, 1081; 1882, 896). Numerous fresh results are now 
given, confirming the accuracy of these methods, and it is pointed 
out that Wieland’s failure to obtain good results is entirely due to his 
neglect of precautions stated to be necessary in the author's earlier 
papers. A. J, G: 

Quantitative Analysis by Electrolysis. By A. Classen ( Ber ,, 
17, 2467-—2485).—This is a coutinuation of the author’s previous 
communications (Abstr., 1881, 1081, and 1882, 896) on this subject. 

The author advises the use either of one of the ordinary batteries 
(Bunsen, Leclanche, Daniell, &c.), or of a small Siemens dynamo¬ 
meter. By the help of an arrangement to regulate the rate of 
revolution, and the introduction of a rheostat into the circuit to 
further regulate the current, the author has obtained very satis¬ 
factory results with a Siemens machine. Thermoelectric batteries 
were not found to work satisfactorily. Two Bunsen cells are sufficient 
for most purposes, and are connected either in series, or as a pair, 
according as the metal in question is easily deposited or not. The 
author estimates the strength of the current by the number of c.c. of 
gas generated per minute by the decomposition of acidified water. 

Estimation of Copper and Cadmium .—These metals are reduced 
from solutions of their ammonio-oxalates by a weak current (two 
Bunsens joined as a pair). If a stronger current is used, they are 
deposited in a spongy condition. They may thus be separated from 
other metals requiring a stronger current for their electrolysis. To 
separate copper from iron, excess of ammonium oxalate is added to 
i&e mixed solution, and the copper then deposited in the cold by a 
current from two Bunsen cells arranged as a pair; in about 10 hours 
all the copper is deposited. More ammonium oxalate is then added, 
the Bunsen cells arranged in series, and the iron electrolysed. The 
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separation of copper from nickel, from cobalt, and from chromium, is 
effected in a similar manner. The separation of copper from man¬ 
ganese can he effected in the same way, but the current must be kept 
as constant as possible, as otherwise traces of manganese may he 
deposited on the positive pole or of manganic dioxide on the negative. 
In separating copper from zinc by the electrolysis of their ammonio- 
oxalates, the action must be stopped as soon as all the copper is 
deposited. The separation is more easily effected if the solution to 
be electrolysed is acidified with sulphuric acid. Copper cannot be 
separated from antimony, arsenic, mercury, bismuth, or cadmium 
by the electrolysis of their ammonio-oxalates. It may, however, be 
easily separated from cadmium if the solution is acidified with nitric 
acid and electrolysed. In these reactions, potassium ferrocyanide is 
the best means of testing whether all the copper has been deposited, 
as the ammonium test loses much of its delicacy in presence of oxalic 
acid. 

Estimation of Antimony. —The method previously proposed for the 
estimation of antimony by electrolysis in the presence of excess of 
ammonium sulphide (Abstr., 1881, 1081) has several drawbacks. The 
smell produced is very unpleasant, and if the ammonium sulphide 
contains polysulphides, or free ammonia, unsatisfactory results are 
obtained. Better resnlts are obtained with sodium or potassium sul¬ 
phide, but even here care must be taken that no polysulphide is 
present, and that the sulphide employed is free from iron and 
alumina. The electrolysis must be conducted in the cold, and a 
current,yielding 2 to 3 c.c. of electrolytic gas per hour employed. 
The quantity of antimony in solution must not exceed 0*2 gram. 

Estimation of Tin. —Tin is best deposited from solutions of its 
ammonio-sulphide. If dilute sodium or potassium sulphide is em¬ 
ployed, the precipitation is only partial, and the author believes that 
a complete separation of antimony from tin might be effected by 
nsing concentrated sodium sulphide. 

Estimation of Platinum (Potassium, Ammonium —The deposition 
is effected by the current from a single Bunsen cell The solution 
employed may be acidified either with hydrochloric or sulphuric acid-, 
and ammonium or potassium oxalate added : the solution should be 
slightly warmed. The author contends that the estimation of potas¬ 
sium, ammonium, and nitrogen, by means of the electrolytic deposit 
tion of platinum from their platinoehlorides, is more exact and 
expeditious than the ordinary gravimetric method. 

Estimation of Iron. —In separating iron and cobalt, both metals are 
deposited by electrolysis of the double oxalates, and the total weight 
found. This deposit is then dissolved in dilute sulphuric acid, end 
the iron titrated with permanganate, or it may be dissolved in hydro¬ 
chloric acid, and the iron then oxidised with hydrogen peroxide- 
and titrated with stannous chloride^ The cobalt is estimated by dif, 
ference. The same method may be employed for separating iron and 
nickel, bnt the rednced metals require strong hydrochloric acid for 
their solution. This method of estimation may also be employed with 
a mixture of iron and zinc, provided that the quautity of zinc present 
is less than one-third that of the iron; if the zinc exceeds this pro- 
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portion, the results are unsatisfactory. In a solution containing iron 
and uranium, the iron may be deposited by.means of a current from 
two Bunsen cells in series, whilst if a large excess of oxalate is used, 
the uranium is retained in solution. 

Estimation of Zinc .—Zinc is separated from chromium or from 
uranium by electrolysing the oxalates by means of a current yielding 
10 c.c. electrolytic gas per minute; the zinc is deposited and the 
chromium or uranium remains in solution. 

In the electrolysis of the mixed oxalates of chromium and uranium, 
the latter metal is deposited as hydroxide, whilst the former remains 
in solution. Cobalt in the presence of chromium or manganese, is 
estimated in a manner similar to that described above for the estima¬ 
tion of zinc. B, T. T. 


Decomposition and Analysis of Slags. By M. W. Ilrs ( Ohem . 
News, 50, 194—196).—The following methods ai*e those which are 
in daily use, and are recommended by the author for the analysis of 
ores and slags connected with the lead-silver industry. To sample and 
prepare for analysis : slag is allowed to run upon the end of a steel 
bar, or the bar is dipped into a pot of freshly drawn slag, then plunged 
into cold water, and the slag dried, and finely powdered. This method 
of rapid cooling does not materially affect the chemical composition of 
the slag, but renders it readily decomposable by hydrochloric acid. The 
author finds that all slags containing from 30 to 42 per cent, of silica 
are entirely decomposed in this manner, and, moreover, he believes 
that the method would answer equally well with iron slags. The 
silica is determined much in the ordinary way, care being taken to 
thoroughly oxidise the iron before evaporation. For iron, about 
0*5 gram of prepared slag is decomposed with hydrochloric acid, diluted, 
reduced with ziuc, diluted to 500 c.c., about 25 c.c. of concentrated sul¬ 


phuric acid added, and the iron titrated with — permanganate. TTor 

o0 


manganese , the finely powdered slag is decomposed with hydrochloric 
acid with the addition of a few drops of nitric acid, the solution is 
boiled, and sulphuric acid is added until all the hydrochloric and 
nitric acids are replaced by it. This solution is diluted to 150 c.c., 
boiled, the iron precipitated by excess of zinc oxide emulsion, and is 
filtered off along with the silica. The filtrate is made up to 500 c.c., 
and the manganese determined by titration with permanganate. For 
calcium , the filtrate from the silica determination is heated, made 
alkaline with ammonia, and oxalic acid added to dissolve the iron; 
the calcium oxalate is collected, washed, dissolved in hydrochloric 
acid, filtered, diluted and decomposed by boiling with a large quantity 
of sulphuric acid; the oxalic acid is then titrated with permanganate. 
When greater accuracy is desired, the iron and alumina are removed 
as basic acetates, the manganese by bromine-water, the zinc by 
hydrogen sulphide, and the filtrate is treated in the usual manner. 
For zinc a gram of substance is digested with a mixture of 10 c.c, 
hydrochloric, 5 grams nitric, aud 5 grams sulphuric acid (all 
concentrated), until thick fumes of the last-named acid appear, the 
niass when cool is diluted to 150 c.c., filtered and washed with hot 
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water. The solution is treated with 2 c.c. hydrochloric acid, saturated 
with hydrogen sulphide, and the precipitate is filtered and washed. 
The liquid is boiled and oxidised with potassium chlorate, the iron 
and alumina are then precipitated with a large excess of ammonia, 
and filtered off, the filtrate is acidified with hydrochloric acid, made 
up to half a litre, and the zinc titrated with standard ferrocyanide, 
using uranium acetate as indicator. Manganese, nickel, and cobalt 
interfere with this reaction, and must be removed before titra¬ 
tion, also when ammonium chloride is present, a correction must be 
made, Lead is best determined in the dry way ; if, however, all the 
lead can be got into solution as nitrate, the following ipethod is 
accurate:—Add zinc oxide emulsion to the solution and titrate in the 
cold with decinormal permanganate to a slight rose tint, warm, and add 
permanganate until the second tint is observed. Sulphur is estimated 
by fusing the substance with caustic potash, and, after removal of the 
iron, oxidising with bromine-water, and finally precipitating as a 
barium sulphate. For arsenic , Pearce’s method is the best, whilst 
Volhard’s volumetric silver method, when it can be used, proves an 
excellent one. Other substances are estimated by the ordinary 
methods. D. A. L. 

Remarks on the Analysis of Soils. By W. Knop (Landw. 
Versuchs-Stat., 31, 155—158).—To estimate the quantity of lime and 
magnesia present as carbonates and in combination with humic acid, 
the author recommends mixing the soil with potassium chlorate and 
heating nntil oxygen begins to be evolved. If the soil is very rich in 
humus, it must be first mixed with a sufficient quantity of pure quartz 
sand, in order to prevent the action from being too violent. This 
method was tried with a very rich soil from Banat, and yielded per¬ 
fectly satisfactory results. The sample contained 27 per cent, water, 
23 per cent, humus, and the remainder was composed almost entirely 
of quartz and silicates of alumina. J, K. 0 

Separation of Zinc from Nickel. By T. Moore (Ohm. News , 
50, 151).—The author recommends the following process for the sepa- 
ration of zinc from nickel as effectual and easy. Expel the excess of 
acid by evaporation from the solution containing the two metals, dis¬ 
solve the residue in 20—25 c.c. of water, and precipitate with excess 
of ammonium sulphide. Dissolve the precipitate by heating it with 
potassium cyanide, make up the solution to 250 c.c., add a few c.c. 
of sodium acetate solution, acidify with acetic acid, and heat to boil¬ 
ing. After a few hours wash the zinc sulphide with water containing 
a small quantity of sodium acetate and hydrogen sulphide, and finally 
convert it into oxide in the usual manner. To estimate the nickel:— 
Evaporate the filtrate and washings to dryness with t^qua regia, dis¬ 
solve the residue in water, and precipitate with potassium hydroxide 
and bromine. Redissolve the precipitate in dilute sulphuric acid, 
adding ammonia, and precipitate the metal by electrolysis. 

D. A. L. 

New Method for Separating Copper from Cadmium. By P, 
Gucci f B&r 17, 2659—2660)*!—After bismuth has been separated in 
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the usual way by the addition of ammonia, hydrochloric, nitric, or 
sulphuric acid is added in sufficient quantity to redissolve the 
hydroxides of copper and cadmium, and then the copper is precipi¬ 
tated by a 10 per cent, solution of ammonium benzoate added in 
slight excess. The filtrate is tested for cadmium by the addition of 
ammonia and ammonium sulphide. This separation is very complete, 
and may be nsed with advantage in quantitative analysis. 

A. K. M. 

Determination of Iron and Chromium in Alloys. By H. 

Peterson ( Ghem . News, 50, 210).—The author’s method is based on 
the fact that chromium sulphate in a sulphuric acid solution is oxi¬ 
dised into chromic acid by boiling with permanganate. Half a gram 
of finely divided alloy is dissolved by boiling with 35 c.c. of dilute sul¬ 
phuric acid; if any hydrocarbons are dissolved they are oxidised with 
permanganate, and the ferric salt thus formed is reduced with adnc, 
the liquid diluted to 1 litre, and the iron titrated with permanganate. 
"When the titration is complete, the liquid is boiled, while permangan¬ 
ate is dropped in until there is a plentiful precipitate of manganic 
oxide, which is filtered off and well washed with hot water. When 
cool, the chromic acid is determined in the liquid by adding ferrous 
ammonium sulphate in excess and titrating back. If the amount of 
chromium only is required, it is neither necessary to destroy the hy¬ 
drocarbons nor to dilute to such an extent. D. A. L. 

Estimation of Ammonia in Potable Water. By G-. Gore 
■(Ghem. News , 50, 182—186).—The author has investigated this 
subject experimentally, and below is given an epitome of his experi¬ 
ments, results, and conclusions. 

The water employed in the experiments was an oi*dinary potable 
water yielding, by Wanklyn and Chapman’s method, 0*026 per mil¬ 
lion “free ” and 0*138 per million u albuminoid ” ammonia. 

When 500 c.c. of this water were distilled without previous addi¬ 
tion of sodium carbonate, the first 50 c.c. of distillate contained only 
a trace of ammonia; when, however, a similar quantity of this water 
was mixed with various ammoniacal compounds before such distilla¬ 
tion, the first 25 c.c, always contained ammonia, as will be seen from 
the appended table;— 

Mgrms. of NH 3 
added. 

0*5 
0*05 
0*028 
0*04 
0*02575 
0*02568 

From the result of a special experiment, the author attributes this 
distillation of ammonia to the dissociation of the salts by heat. It 
does not take place in presence of aluminium salts, and therefore in 
such cases sodium carbonate must be added before distilling, It is 
evident from these results that the more correct way of determining 


In form of 

Mgrms. dis¬ 

tilled over in 25 o.o. 

ammonia solution 

Oil 

11 ' 5? 

0-019 

ammonium cai’bonate 

0-019 

„ chloride 

0-024 

„ sulphate 

0-0125 

„ phosphate 

0-0120 
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the presence of “free ” or “ saline ” ammonia in a water is by simple 
distillation. The water in question evidently contained a mere trace 
of such ammonia, or none at all, as there were no aluminium com¬ 
pounds present. The 0*026 per mil. of “free ” ammonia (see above) 
must have come from other compounds, and it is shown that the 
carbonate appears to act on the organic nitrogenous matter. When 
the distillate from the ordinary carbonate method is returned to the 
retort and re-distilled, it gives a slightly larger amount of “free ” 
ammonia, and by mixing the alkaline carbonate with the sample of 
water 12 hours before distillation a still larger increase is obtained. 

Other experiments show that distillation of a water with alkaline 
permanganate alone gives as large a total quantity of ammonia as 
when a previous distillation with sodium carbonate, or distillation 
with a mixture of the two is resorted to; also that the water when 
distilled first with potash alone, then with permanganate alone, yields 
more ammonia than when a mixture of the two substances is em- 
ployed. Ordinary permanganate was found to contain ammonia. 
Caustic soda does as well as potash for rendering the permanganate 
alkaline. A very dilute solution of urea is not converted into ammonia 
by distillation with sodium carbonate, only slightly if alkaline perman¬ 
ganate is employed, and about one-third of it is so converted when it 
is distilled first with potash, then with permanganate. The residue left 
in the retort after completion of the ordinary ammonia estimation, 
evaporated to dryness and heated to redness, yields a large additional 
amount of ammonia. The sample of water used in these experiments 
had a greenish colour when viewed in depths of about a metre ; this 
was shown to be due to vegetable matter which could be precipitated 
by aluminium chloride; after its removal, the water was found to con- 
tain less “ albuminoid ” ammonia; by this treatment, therefore, the 
amount of ammonia due to suoh vegetable matter may be approxi¬ 
mately determined. The effect on the amount of ammonia of hoat- 
ing the water nearly to boiling, or of exposing it to sunlight and 
warmth, or of agitating it with atmospheric air previous to distillation,' 
is seen in the following tables :— 

Effect of Heating. 


Free ammonia (by 
distillation without 

Albuminoid 


sodium carbonate). 

ammonia. 

Total. 

Not previously heated..,. O'QIO 

0-130 

0-140 

Heated for two hours.... 0*026 

0-160 

0-186 

„ seven hours .. 0*025 

0-160 

0-185 

Effect of Agitation with Air , 


Not shaken.. 0*005 

0-140 

0-145 

Shaken for five hours.... 0*005 

0-195 

0-200 

„ ten „ .... 0*010 

0-185 

0-195 

Effect of Exposure to Sunshvne and Warmth 


Unexposed...* 0*020 

o-uo 

0-130 

Exposed .. 0-030 

0-130 

0-160 
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In all these cases, although the water has become to a certain 
extent more wholesome, yet when, tested by the permanganate method 
it appears more impure than before the change. In the last experi¬ 
ments, the exposure was continued until the vegetable growth which 
formed in the water apparently ceased to increase. The author de¬ 
scribes a special tube for the evaporation and subsequent heating to 
redness of residues as mentioned above; he likewise makes special 
reference to the various innocuous sources of nitrogen in water. 

D. A. L. 

Detection of Cyanides in the Presence of Compound Cyan¬ 
ides. By W. J. Taylob (Ghem . News, 50, 227).—Cyanides, when 
in the presence of compound cyanides, cannot well be detected by the 
ordinary methods. It is necessary to find a substance which, whilst 
freely decomposing the cyanide, will leave the ferrocyanide untouched. 
This condition is fulfilled by hydrogen sodium carbonate. In the 
detection of cyanides in the presence of compound cyanides, all that 
is required in qualitative analysis is to distil with an adequate volume 
of water and an excess of hydrogen sodium carbonate; if the pre¬ 
liminary examination shows the presence of mercury, a few grams of 
zinc must be added, as mercury cyanide is somewhat refractory, but 
is readily decomposed in presence of metallic zinc. J. T. 

Viscosity of Oils. By W. P. Mason (Ghern . News, 50, 210).-—In 
order to obtain uniform and comparable tests with regard to the 
viscosity of oils, the following apparatus and methods are suggested : 
—A glass cylinder, 22 inches long and 1|inch in diameter, is fitted to 
a brass bottom, one-eighth of an inch thick, in the centre of which is 
a hole one thirty-second of an inch in diameter, the metal being bevelled 
away from the outside surface of the metal a half-inch or more from 
the hole. Eighteen inches above the plate the cylinderis marked with 
a thick line (the standard head), and between the 16 and 21-inch points 
there are graduations every one-eighth of an inch. In using the in¬ 
strument all readings are compared with distilled water at To 

determine the viscosity of an oil:—See that the temperature is nonmil, 
take sp, gr,, and from it calculate what head will equal 18 inches of 
water (this will be inversely as the sp. gr.). Bill to and maintain 
this head whilst timing the flow of IbO c.o. of the oil, which when 
divided by the standard time will give as quotient the viscosity of the 
oil under examination. Such an instrument has boon found to work 
very well* 1). A, JL 

Examinations of Butter. By H. Leffmann (Chem. News, 50, 
192).-—As'an example of the quality of the butter supplied in Phila¬ 
delphia, 20 samples, sold under various names at prices ranging from 
25 to 45 cents per pound, were examined,by determining the amount 
of alkali required for the saponification q£. the fat, supplemented by 
Wanklyn’s alcoholic-soda test. The numerical results are quoted 
under the name 414 acid-equivalent,” which means the neutralising 
effect of 1 gram of fat expressed in equivalents of .standard acid, k) 
pf the samples gave the odour of ethyl butyrate,, with acid-equivalent 
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5*5 or above; these were “ genuinewith the other samples the 
odour is indistinct or absent; four of them are “ doubtful” with acid- 
equivalent not below 5*0; the remainder with equivalent below this 
number are classified as “bogus.” D. A. L. 

Notes on| Reichert's Method of Butter Analysis. By L. W. 

McOay ( Ohem . News , 50, 151).—With regard to this method of butter 
analysis, the author points out that the evaporation of the alcohol from 
the mixture of fat, caustic potash, and alcohol is essential, and is 
readily and effectually accomplished by applying suction to the interior 
of the flask whilst it is heated on the water-bath. As soon as the 
mass when shaken shows no tendency to froth, it may be dissolved in 
water, decomposed with acid, and distilled. The author prevents 
bumping during this operation by using small spirals of platinum 
wire with small pieces of pumice threaded and twisted on each end of 
the coil. D. A. L. 

Methods of Butter Analysis. By A. Hanssen and C. E. Schmitt 
(Bled. Oentr 1884, 707—710).—Hanssen has made an exhaustive 
examination of the chief methods of butter analysis, and contributes 
the following notes on the subject. Melting point .—The addition of 15 
per cent, of pure tallow raises the melting point from 33° to 36—37°, 
and the addition of ,20 per cent, raises it to 38*5°, but the addition of 
tallow to the fatty acids obtained by H eh tier’s method canses no per¬ 
ceptible difference. Heat does not appear to affect the yield of in¬ 
soluble fatty acids from either pure or mixed butter; after five hours’ 
boiling, the author obtained 85*5 per cent. The loss of the acids in the 
process of saponification by alcoholic potash is extremely small, and 
is lessened by using absolute instead of dilute alcohol. In Hehner’s 
method, the quantity of water employed in washing the precipitated 
fatty acids is important, if too little be used or insufficiently stirred, 
the volatile portions are not fully removed. The authors advise 
the use of 2 to litres, and always a constant quantity ; from the 
wash-water of this process he obtained caprylic, capric, and caproic 
acids by evaporation with soda, distillation, separation of barium salts, 
&c., &e, 

ltdcherb or MeissVs Method .—5 grams of the butter is saponified 
with potash arid absolute alcohol in a flask with a reflux condenser; 
the alcohol is then distilled off, the last traces being removed* by 
blowing air through ; the acids are distilled with sulphuric acid, and 
the distillate titrated with decinormal soda; pure tallow required only 
O’3 c.c., pure butter 29*6 c.c.; the, number of c.c. found minus 0*4, 
multiplied by 3*42, gives the percentage of pure butter in the sample, 
vi$$,;— . 

Butter fat. 

15 per cent, added tallow (25*0 c.c. —* 0*4) x 3*42 s* 84’5 per cent. 

20 „ „ (23*3 c.c, — 0*4) x Vf , att ,78*5 „ 

30 „ „• (20*3 c.c. - 0*4}x ^ 68*0 „ 

Koettstorfer’s method, in which the alkalinity of alcoholic^potash 
solution is diminished less by butter fat than other fats, is then men- 
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tionecL The author found the difference as follows—the figures being 
the amount of potash neutralised in milligrams :— 

20 per cent. 25 per cent. 30 per cent. 

Butter fat, tallow. tallow. tallow. 

228*1 222*7 221*0 218*3 

The authors think the Reichert method the best for the detection 
of tallow in butter, and next that of Koettstorffer. 

Schmitt thinks that the Lechartier-Reichert system is the best; it 
consists in the distillation of volatile fatty acids from the saponified 
butter and titration of the distillate with phosphoric acid of 1*45 
sp. gr. (10—12 c.c.) ; when the distillate amounts to 60 c.c. the con* 
denser, is washed with boiling alcohol and titrated with one-tenth 
normal soda; this operator multiplies the c.c. used by 0*352 to obtain 
the amount of butyric acid. J. P. 

New Reaction for Albuminoids. By W. Miohailoff (Ghe'm. 
News , 50, 242; from Jour . Russ* G/iem, Soo .).—The reaction also 
serves for the nitrogenous and sulphuretted derivatives of the 
albuminoids. The substance in question is added to a solution of 
ferrous sulphate, treated with sulphuric acid (undiluted), and thou 
cautiously mixed with a very small quantity of nitric acid. If nitrogen 
and sulphur are present there appear, along with the well-known 
brown rings, also rings of a blood-red colour, formed apparently at the 
expense of the nascent ferric oxide and of the thiocyanic acid formed 
simultaneously from the albuminoids by the action of the sulphuric 
acid. The appearance of a faint rose colour must be disregarded, as 
it is produced on merely mixing the reagents without any albuminoid 
body. J, l 1 . 
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Clarification of Turbid River Water. By Lukghr (Dmjl 
polyt. 254, 233—242).—The author discusses in detail the purifi¬ 
cation of water by filtration through sand. He states that the 
problem to be solved requires the settlement of the following 
questions:—(1) Is the existing sand adapted for the clarification of 
turbid water? (2) At what pressure (head of water) is the com¬ 
plete clarification effected ? and (3) What is the magnitude of the 
total filtering surface for a certain quantity of water to be filtered ? 
Ah important element in the success of the filtration of water through 
sand is the uniformity in the size of the grain of the sand. Sand 
differing in its degree of fineness admits of the filling up of the 
hollow spaces between the coarser grains by the finer particles, ho that 
eventually the filtering surface is rendered impermeable by water. 

> D. B. 
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Preparation of Sulphuric Anhydride from Nitrosyl Sulphate. 

By 0. v. Gruber (JDingl polyt . <7., 254, 139).—The author obtains 
sulphuric anhydride from the so-called chamber crystals, produced 
by interposing a series of small chambers between the Glover tower 
and the ordinary system of chambers. When the whole of the nitric 
acid is introduced into the system through the Glover tower at a 
density not under 58° B., the chambers contain the mixed gases in the 
proportion necessary to form the compound 2 S 0 3 ,N 2 03 , 8 Ha 0 . Prom 
Gay-Lussac towers this compound is obtained in a purer form. It 
may be prepared in small chambers specially constructed for this 
purpose, the chambers being fed with sulphurous anhydride and 
nitric anhydride. The resulting crystals are freed from all nitro¬ 
genous constituents by heating them in acid-resisting retorts and 
passing a cuiTent of dry air, or oxygen and sulphurous anhydride, 
through them. Thus liquid and, in some cases, solid sulphuric 
anhydride is produced, the percentage of anhydride depending on the 
dryness of the crystals attacked. The nitrogenous constituents are 
passed into a system of chambers, or recovered in the Gay-Lussac 
tower, D. B. 

Composition of the Gases produced in the Combustion of 
Pyrites. By Soheurer-Kestner (Compt. rend., 99, 917—919).—The 
amount of free oxygen present in the gases from pyrites burners is 
almost always somewhat less than that calculated from the composi¬ 
tion of the original air and the amount of ferric oxide and sulphurous 
anhydride formed. In 1875, the author showed that this deficiency is 
due, in part at least, to the formation of sulphuric anhydride. In 
these earlier experiments the determinations of different constituents 
were made with different samples of the gases, and since the composi¬ 
tion of the gases from the burners is somewhat variable, this method 
of procedure introduced sources of considerable error. He has there¬ 
fore made further experiments, in which all the constituents were 
determined in the same sample of gas. A large volume of the gases 
from the burners was drawn through a standard solution of iodine until 
the latter was just decolorised. The amount of the sulphurous anhy¬ 
dride was thus obtained, and the amount of the sulphuric anhydride 
was estimated by determining the total sulphur in the iodine solution, 
and in a small wash-bottle containing water through which the gases 
passed on their way to the aspirator. The proportion of oxygen was 
ascertained by analysing the gas collected in the aspirator. 

The results obtained show that the deficiency of oxygen in the 
burner gases is entirely accounted for by the proportion of sulphuric 
anhydride formed. In only two out of 15 experiments, and those of 
short duration, was sulphuric anhydride abseht, whilst in the 
remaining 13 its proportion varied from OT to 8*5 per cent. 

C. H. B. 

Recovery of Hydrochloric Acid as a Bye-product in the 
Ammonia-soda Process. By L. Mo an (Dingl polyt. J., 254, 220). 
—The liquors resulting from the separation of the bicarbonate are 
heated in a distillation apparatus to remove all volatile salts of 
ammonia. Instead of treating the fixed salts of ammonia with lime, 
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the liquors are concentrated by evaporation, and after the removal of 
the sodium chloride, the ammonium chloride is allowed to crystallise 
out. The latter is mixed with two equivalents of sulphuric acid, and 
heated in iron or leaden pans, the hydrochloric acid given off being 
condensed in the usual manner. The residue left in the pan, con¬ 
sisting of hydrogen ammonium sulphate, is converted into ammonium 
sulphate by treatment with gaseous ammonia obtained by distilling 
gas liquor. It may be used also for the manufacture of manures by 
mixing it with calcium phosphate in such proportions that the excess 
of acid in the salt is sufficient to dissolve all the insoluble phosphate 
present, and form superphosphate. D. B. 

Consumption of Fuel in Blast Furnaces. (Dingl. polyt. J., 
254, 167—177).—Fehland (Bisen and Stahl, 1884, 331 and 497) 
gives some data as to the time expended in the passage of the charges 
through the blast furnace, as this circumstance must be duly con¬ 
sidered in calculating the capacity of blast furnaces. 

In discussing the use of raw coal in blast furnaces, I. L. Bell states 
that some Pennsylvanian pits yield a variety of anthracite which, 
apart from what may be indicated by actual chemical composition, is 
only capable of performing a duty 10 per cent, below that of artifici¬ 
ally prepared coke, and requires a more highly compressed blast, 
owing to the fact that it crumbles away on exposure to heat. For the. 
purpose of illustration, a specimen of bituminous coal from the 
Brock well seam in South Durham, gave by analysis— 

C. H. O. 3ST. S. H 2 0. Ash. 

81*47 4*57 5-04 0 : 91 1*22 0*76 5*51 

The coke made from the same coal contained 92*44 per cent, of 
carbon obtained by calculation. By the aid of Dulong’s formula, a 
heating power of 7651 cal. was obtained for the coal, and 7395 cal. 
for the coke. To confirm the correctness of this calculation, Bell 
refers to the observations made by Donnell on the North Eastern 
Itailway, who found that the consumption per mile of coal and coke 
by the same engine was practically the same. The volatile con¬ 
stituents of coal are, however, only partly oxidised in the blast 
furnace, but might be useful as a means of reducing the ferric oxiclo 
to the metallic state. As a further illustration, a description of the 
working of a blast furnace is given, using cannel coal from Lanark¬ 
shire, the furnace having a height of 22*5 metres, and being blown 
with air at 427°. The coal was analysed by Rocholl with the following 
results:— 

H 2 0 given off 

at 100°. 0. H. O. N. S. Ash. 

11*62 66*00 4*34 11*09 0*94 0*59 5*42 

Volatile .... — 12*59 4*34 11*09 0*94 — — 

The following figures contain the results of the analysis of the 
gases taken from the blast furnace 
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co 2 . CO. ch 4 . c 2 e 4 , h. 

Per cent, by vol. 6*29 29*04 - 2'84 0*24 6*83 

„ by weight. 9*66 28*36 1*59 0*23 0*48 

N. NH 3 . H 3 0. 

Per cent, by vol. 54*63 0*13 — 


„ by weight. 53*34 ,0*07 6*27 

The proportion of carbon as C0 2 to carbon as CO is as 1 is to 4*62, 
the escaping gases showed a temperature of 190°, whilst the blast 
averaged 427°. The charge consisted of the following mixture calcu¬ 
lated on 100 parts pig iron :— 


Coal. Ironstone. Limestone. 

212-0 187-3 54-7 

The carbon contained in the charge -was as follows:— 

Fixed carbon in the coal used. 113*2 

Carbon in the hydrocarbons. 267 

Carbon in the limestone .. 6"6 

146-5 

Deduct carbon absorbed by pig iron .. 3'5 

Deduct carbon in tar. 6 - 9 

Carbon in escaping gases... 136T 


The weight of the escaping gases per 100 parts pig iron is as 
follows:— 

OO a ... 

CO ... 

'oh*:.. 

C*H* .. 

H. 

O. 

NHj.,, 

HaO... 


The quantity of heat developed is ascertained by the following calcu¬ 
lation, whilst, for the purpose of comparison, the values of a furnace 
using 111‘6 parts of coke are given, in which Cleveland calcined 
ironstone is smelted, the carbon in the coke employed being 102; 
.parts:— 


81‘3 

Carbon. 

221 

Okygen. 

59*2 

Hydrogen. Nitrogen. 

238-6 

102-2 

136*4 

— — 

13-4 

10-1 

— 

3-3 — 

1*9 

17 

— 

0-2 — 

4-0 

— 

— 

4-0 — 

448-9 

— 


— ■ — ; 

0-6 

— 

— 

0-1 448-9 

62-7 

— 

— 

5-8 0*5 

841-4 

136-1 

242*5 

13-4 449-4 














202 


ABSTRACTS OF CHEMICAL PAPERS. 



Raw coal. 

Coke. 

Fixed carbon. 

113-2 

102-0 

Deduct carbon in limestone .....* 

6-5 

8-2 

Leaving carbon to develop heat.... 

106-7 

93-8 

Heat developed in burning carbon to 

carbonic oxide... 

256,080 cal. 

, 225,120 cal. 

Heat developed in burning part of 

the carbon to carbonic anhydride 

124,040 „ 

182,560 „ 

Heat developed in burning the hy- 

drogen . 

93,500 „ 

— 

Heat contained in the blast. 

59,600 „ 

59,595 „ 

Total heat developed *. 

533,220 „ 

467,275 „ 


-Appropriation of Heat. 


Fusion of slag . 50,270 cal. 

Decomposition of water. 15,810 „ 

Expulsion and decomposition of the 

carbonic anhydride in the minerals 41,180 „ 

Evaporation of water. 15,255 

Expulsion of hydrocarbons .. 122,800 

Reduction of the ferric oxide. 163,550 

Carbon contained in the pig iron. .. 8,400 

Reduction of silicon, phosphorus, and 

sulphur. 21,330 „ 

Transmission through the walls of 

the furnace. 27,435 „ 

Fusion of the iron. 33,000 „ 

Carried off in cooling water. 9,090 „ 

Carried off in escaping gases. 44,765 „ 


552,885 „ 


83,510 cal. 

13,600 


51,510 


1,560 

If 

165,540 

19 

7,200 

91 

20,870 

19 

18,290 

If 

33,000 

19 

9,090 

19 

55,215 

19 

459,385 

It 


It will he perceived that in the case of the furnace using raw coal a 
much less oxidation of the carbon takes place, and in consequence a 
much smaller development of heat. The heating power of the carbon 
is, however, largely supplemented by the combustion of the hydrogen, 
hut all the heat developed by the combustion of this gas, and mv move, 
is absorbed in the act of expelling the volatile portions of the coal. 

The reducing action of the blast furnace gases on spherosiderite 
ceases when one-third of the carbonic oxide has been converted into 
carbonic anhydride, so that, for example, on exposing Cleveland ore to 
the gases escaping from a furnace 20 m. in height little or no reduction 
was effected. In the case of the furnace using raw coal, these limits 
are far from being reached, for in its escaping gases the proportion 
was 4*62 parts of carbonic oxide to one of carbonic anhydride, or 
including the hydrogen and hydrocarbons, the ratio was 6'22 parts to 
one of carbonic anhydride. Of the carbon introduced into the furnace, 
it may be assumed that none of that contained in the hydrocarbons 
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reaches the neighbourhood of the tuyeres. Hydrogen, however, the 
result of the decomposition of atmospheric moisture, is always present 
in the,gases at that place, whether the furnace is using coal or coke. 

In using coke or coal, it is estimated that the carbon which ought to 
be found in the gases per 100 parts by weight of pig-iron is as 
follows:— 



Coke. 

Coal. 

Due to reduction of ferric oxide.. 

32*9 pts. 

32*9 pts. 

Prom decomposition of limestone. 

8-2 

6-5 

Total . 

411 

39-4 

Actually found. 

32-6 

22*1 

Deficiency... 

8-5 

17-3 

Carbon in the coke . 

Deduct the carbon contained in the 
carbonic anhydride being re¬ 

102-0 

113-2 

solved into carbonic oxide .... 

8-5 

17-3 

Solid carbon in beartb. 

93 - 5 pts. 

95 - 9 pts. 


It will thus be seen that there is no great difference in the two 
examples as to the quantity of carbon which actually reaches the 
tuyeres for fusing the iron and slag. The advantage of working with 
lofty furnaces is the increased period of time during which the ore is 
exposed to the reducing action of the carbonic oxide at a temperature 
below that which suffices to have carbonic anhydride decomposed by 
carbon. This circumstance is said to be the cause of the disap¬ 
pearance of carbonic anhydride in the older furnaces used in Cleve¬ 
land. Whilst a furnace 24 m. in height yields about 32*6 pts. 
carbon as carbonic anhydride per 100 pts. of iron, a furnace 15 m. in 
height yields only 27*4 pts. The disappearance of the carbonic 
anhydride in* the Scotch furnaces is partly due to the presence of the 
hydrogen emitted by the coal. On passing hydrogen over limestone 
placed in a heated tube, Bell found that about one-half the carbonic 
anhydride was resolved into carbonic oxide, water being formed. 
The carbonic anhydride is reduced at the tuyeres, but the aqueous 
vapours generated are decomposed by the coal. The gases at the 
tuyeres of a Scotch furnace consisted of 1*43 per cent, carbonic 
anhydride, 32*96 carbonic oxide, 2*60 hydrogen, and 63*04 nitrogen. 
By adopting the nitrogen as the basis of the calculation, the carbon 
present works out to 103*2 instead of 106*7, as 448*9 parts of carbon 
are present for 100 pts. of pig-iron. In the case of the Scotch cannel 
coal, it may be assumed that the heat produced by the combustion of the 
gases contained therein will suffice for their own expulsion. 100 pts. 
coal should give 58*83 coke, consisting of 91*63 per cent, carbon, 
0*50 water, and 7*87 ash. The quantity of heat required to smelt 
100 kilos, pig-iron in the Scotch furnace, using the coal as coke, instead 
of raw coal, is estimated at 417,815 cal The heat developed by 
burning one part of carbon to carbonic anhydride and 2*28 to carbonic 
oxide with a blast heated to 427°, amounts to 4587 cal. per kilo. 
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of carbon. Tins is equal to 91*1 kilos, carbon per 100 kilos, pig-iron, and 
by adding 3'5 per cent, carbon found in the pig-iron, 94*6 kilos, are 
obtained, corresponding with 103*25 kilos, coke containing 91*63 per 
cent, of carbon. But the coal actually used in the furnace contained 
113*2 kilos, of fixed carbon, equal to 123*5 kilos, of coke, so that there is 
a waste of 18*6 kilos, carbon per 100 kilos, pig-iron when raw coal is 
used. The 18*6 kilos, of carbou, or, say 20 kilos, cannel coal, are not 
worth in the market above 15 pfennigs, which is less than the cost of 
converting this coal into coke. 

In employing raw coal in blast furnaces, it must be borne in mind 
that for the condensation of the tar and ammonia given off by the 
coal, about thirteen times the quantity of gases has to he dealt with,.as 
compared with the space occupied by the volatile constituents of the 
coal in the process of coking. . It is said, however, that there is no 
more ammonia and tar obtained from a ton of coal distilled by Pease 
and Co., in the Caryls’ oven, than is obtained by Baird and Co. from 
the coal used in the blast furnace, viz., about 9 kilos, ammonium 
sulphate, value 2*3s. and about 1*85. worth tar; recently 13*6 kilos, 
sulphate and 102 kilos, tar have been obtained. D. B. 

Extraction of Nickel and Cobalt from its Ores. By P. 

Manh^s (Dingl, polyt. J., 254, 271).—It is proposed to separate the 
gangue accompanying sulphuretted and arsenical cobalt and nickel 
ores by fusion, and subject the product to a current of air in a 
Bessemer converter until almost the whole of the iron has disappeared. 
The residue contaius from .15 to 20 per cent, of metalloids, and 1 to 2 
per cent, of iron, the remainder being nickel, cobalt, and copper, which 
are separated in the usual manner (compare Abstr., 1884, 515). 

D. B. 

Japanese Bronzes. By G. Maequaud (Dingl polyt. J., 254,138). 
The Bavarian Technological Museum at Niimberg contains 18 plates 
of Japanese bronzes from Kioto, which have been recently examined 
by the author. He found that these plates were composed of fivo 
different alloys, which are recognised by a uniform mark on the face 
of each plate. The following analyses give the composition of the 
alloys arranged in accordance with the transition of colour from brass 
to pure copper:— 

Cu. Sn, Pb. Zn. Fg. As. 

1. Brass . 73*28 — 0*79 25*71 traces traces 

2.0 f mark oF) .. 72*60 4*0 11*74 11*48 0*21 „ 

3. 00< the 75*43 3*18 15*07 5*64 0*45 „ 

4.0 l alloy J.. 82*17 3*96 13*34 0*28 0*24 

5. Copper (containing traces of lead and iron). 

The. high percentage of lead in the alloys “was used probably to 
facilitate the mechanical treatment of the castings and the colouring 
by the aid ot chemical agents. D. B. 

Nitrogenous Contents of American Beers. (Med; Oentr,, 
1884, 717).•—Fifteen samples of beer were examined in the official 
laboratory at New York, the percentages of nitrogenous substance 
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in the extract ranged from a minimum of 7'5, to 14*5 wit.li an average 
of 9’8, the variations are therefore within very wide limits. 

J. F. 

Cultivated Wine Yeast. By A. Bommier (Gomyt. rend.> 99, 
879—880).—The author has extended his observations as to the effect 
of adding cultivated wine yeast to the must from different varieties of 
grapes, and has obtained results identical with those obtained with 
Chasselas (Abstr., 1884,1899). The fermentation induced by adding 
the yeast takes place much more rapidly, and is complete in a far 
shorter time than the natural fermentation. The yeast should be 
added when it has attained full development. C. H. B. 

Treatment of Syrups by Electricity. By L. H. Despbissis 
(Dingl. polyt. J., 254, 209—211).—The author proposes to separate 
the alkalis and alkaline earths contained in saccharine juices by 
subjecting the latter to the action of an electric current. He claims 
to obtain an increase in the yield of sugar, and to recover the alkalis. 
The carbonates and saccharates of the juice are said to be decomposed 
by the influence of the electric current, carbonic anhydride and sugar 
being deposited at the positive pole, whilst the metals contained in the 
juice decompose the water which surrounds the negative pole, and are 
recovered in the form of bases. 

The practicability of this process is doubted owing to the difficulty 
of effecting the separation of the alkaline earths, inasmuch as the 
resulting hydroxides which are deposited on the negative pole would 
interrupt the passage of the current in a very short time. D. B. 

Animal Charcoal in Sugar-refining, By H. Pellet (Bied. 
Oentr 1884, 711—712).—Many refineries have ceased to use animal 
charcoal, employing instead the Puvrez filtration system, but it is 
found that the tubes soon become clogged, and the apparatus refuses 
to work ; the author attributes this to the presence of silicic acid, and 
as this is not found in the beet it evidently is derived from the lime 
used in clarification, limestone itself containing certain proportions,, 
and some being present in the ash of the coke used in burning the lime. 
Having analysed the residues of the triple effet evaporation system, 
he found in the first 0*40 per cent., in the second 23*40 per cent., ahd 
in the third 69'80 per cent, of silicic acid. Filtration of the juice 
through bone char removes the silica effectually, but soon renders 
the charcoal useless; the organic matter can be removed by reburning, 
but not the silica; the charcoal should be frequently changed and used 
as fresh as possible, 

Gawalowski has found in 12 samples oflimestone examined by him 
quantities of silicic acid varying from 0T0 per cent* up to 29*76 ner 
cent. J. F. 

Manufacture of Maltose by DubrunfauPs Method. By L. 
Cuisines (Bied. Oentr., 1884, 717—718).—Distilled water should be 
used, if possible. Should the water employed contain bicarbonate of 
lime or gypsum, it must be freed from them in order to avoid butyric 
fermentation; for the, production of crystallised sugar, the purest 
■ ■ vol. xlyiii. , ; ■ . ; p 
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starch should be used; for syrups, flour, potatoes, and raw grain may 
be employed; the aqueous malt extract is best made from green malt*. 
The starch is made into an emulsion with twice its weight of water, 
and after adding 5 per cent, of malt or its equivalent in extract, 
it is energetically stirred; in another vessel, water equal to 10 times 
the weight of the starch is heated to 90°, and both liquors poured 
simultaneously through a strainer, steam being blown through to com¬ 
plete mixing and solution; the temperature on entering the vessel is 
75 c , and when 90° is reached the mixture is as fluid as water and 
the operation is completed. The liquor is then cooled to 40°, malt 
extract added equal in malt to 10—15 per. cent; of the starch 
originally used, and the temperature maintained at 40—50°; after 
two or three hours, there is no reaction with iodine, and if syrup 
is wanted the process is interrupted at this point, hut for solid maltose 
the temperature must be continued for 12 to 15 hours. If pure starch 
has been used, one filtration is sufficient, but in the case of rice and 
other materials the residue should be pressed; the liquor should now 
show a density of 4° Baumd; it is evaporated to 20° left to cool and 
clarify, and the clear yellow syrup is then filtered through ignited and 
washed charcoal from which it flows clear. It is finally evaporated to 
40° B. in copper or tinned apparatus; at that density it is perfectly 
clear and mixes with water in all proportions without turbidity. 

«J. IT. 

Report on Glucose. By G. F. Banker and others (Ghem. News, 
50, 196—198).—This is a report prepared for the Commissioner of 
Internal Revenue of the United States. The quantity of corn used 
for the manufacture of glucose in the States is estimated at 43,000 
bushels per diem. The commercial products are of two kinds: 
(a) liquid, including glucose, mixing-glucose, mixing-syrup, corn- 
syrup, jelly-glucose, confectioners’ crystal glucose; and (Jb) solid, 
including solid grape-sugar, chipped grape-sugar, granulated grape- 
sugar, powdered grape-sugar, confectioners’ grape-sugar, and brewers* 
grape-sugar. Its uses are for the manufacture of table syrup; in 
brewing, instead of malt; in confectionery, instead of cane-sugar; as 
an adulterant of cane-sugar; for manufacturing artificial honey; and 
for making vinegar. The transformation of starch is generally 
effected by sulphuric acid; oxalic acid is, however, sometimes 
employed, and the use of phosphoric acid has been suggested. Liquid 

{ Products contain more dextrin and maltose than the solid ones. The 
atter contain from 72 73*4 per cent, of dextrose, and from 4*2 to 

9*1 per cent, of dextrin, whilst the glucoses (liquid products) have 
34*3 to 42*8 per cent, of dextrose, and 29*8 to 45*3 per cent, of dextrin. 
The contention amongst workers in Germany with regard to the pre¬ 
judicial or non-prejudicial effect of the use of sugar (prepared from 
potato-starch) in brewing, <&c., is entered into in some length, 
although no decidedly definite results were obtained, The authors 
then describe their own experiments, which consisted in submitting to 
very careful fermentation, with pure yeast, at a low temperature, 
ordinary barley worts, cane-sugar, and various samples of glucose. 
Five litres of the beer obtained in each of these fermentations was 
evaporated in most cases to 500 c.c,, and at different times 200 e,o. 
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df each residue was taken internally by individuals, who did not suffer 
inconvenience in any of the cases investigated. From these results, it 
would seem that the products of the fermentation of glucose prepared 
from maize are not injurious to health; as, however, the experiments 
only lasted two months, it is still a question whether the continuous 
use of this substance might not cause injurious effects. It is also 
pointed out that although these products are not deleterious, it does- 
not follow that beer brewed from glucose is as good as that made in 
the usual way. D. A. L. 

Some Constituents of Emmenthaler Cheese. By B. Rose 
and E. Schulze ( [Landw. Versuchs-Stat 31, 115—137).—This work is 
a supplement to Weidemann’s paper on the changes undergone by 
Emmenthaler cheese during the process of decay, and is chiefly con¬ 
fined to a qualitative examination of the products formed. Ether 
extracts a fat which proved to be a glyceride, but was not further 
analysed, also lactic acid and a small quantity of cholesterin. The 
residue, after treatment with ether, consists mainly of albuminoids 
and their decomposition products, together with sundry salts. 
Leucine is obtained in quantity by treating tbe residue with 70 per 
cent, alcohol, and may be purified by repeated crystallisation from 
alcoholic ammonia; tyrosine and lactic acid are also to be found in 
this residue, although in small quantities, and the presence of other 
organic acids was also noted. Caseoglutin is found in the alcoholic 
extract in considerable quantity, and can be precipitated by the 
addition of absolute ether and alcohol, as it is insoluble in a 90 per 
cent, solution of the latter. Its analysis gave the following results:—- 
Carbon, 54*4; hydrogen, 7*34; nitrogen, 15*29; sulphur, 0*95; and 
oxygen, 22*02 per cent. Its alcoholic solution dries in the air to a 
transparent mass having the appearance of glue. Phosphotungstic 
acid and tannin throw down caseoglutin completely from its solutions $ 
the latter are optically active, and lsevorotatory. The products of 
decomposition of caseoglutin are glutamic acid, tyrosine, leucine, and 
asparagine. 

The albumen left after treatment of the cheese successively with 
ether and alcohol was found to differ very slightly from the purified 
albumin precipitated from milk by rennet, and called by the authors 
paracasein. Both, when treated with pepsin, throw down a precipi* 
tate of nuclein, and they yield nearly the same figures on analysis, 
the slight difference being probably due to their not containing quite 
the same amount of nuclein. J. K. C. 

Action of Bisulphites on Chlorates. By Petto home (Dingl 
polyt J., 254, 226).—On treating sulphurous anhydride with chloric 
acid, sulphuric and hydrochloric acids are formed. The bisulphites 
‘ of the alkalis, however,; reduce the chlorates only in a very imperfect 
manner, as shown by the following equation:—NaClOs + NaHS0 3 = 
HCiO* + BraJ30 4 and NaC10 s + 2NaHS0 a = HCIO + Na 2 S0 4 -h 
NaHS0 4 . The resulting hydrogen sodium sulphate may be made 
to react with further portions of bisulphite, sulphurous acid being dis- 
engaged. On adding a solution of sodium bisulphite to a concentrated 
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solution of sodium chlorate (100 grams pel* litre), a violent action 
occurs, especially if the solution of chlorate is hot. A strong odour 
of chlorine oxides and of sulphurous acid is given off, and th# solution 
will be found to destroy the colour of indigo and other dye-stuffs, and 
convert cellulose into hydroxycellulose. With salts of aniline, the 
solution forms aniline-black, a reaction which confirms Rosenstiehl’s 
theory as to the formation of aniline-black. When chlorates and 
bisulphites act on one another in the presence of alcohol, chlorinated 
ethers are formed. D. B. 

New Chrome-mordanting Process. By H. Kobcemn, (Bingl. 
polyk 254, 132),—This process depends on the fact that when 
solutions of chromium salts saturated with alkalis are brought into 
contact with the fibre, the chromium oxide is at once given up to 
the latter without the necessity of drying. 

The fabric is digested for 12 hours in a hath containing 2 parts (by 
vol.) of chromium acetate (16° B.), 2 parts soda-lye (36°), and 1 of 
water. It is then washed thoroughly with water, Ferric oxide may 
be fixed on the vegetable fibre in a similar manner, but owing to the 
insolubility of Fe2(OH)e in alkalis, the precipitation of the hydroxide 
should be prevented by adding certain organic substances. The fol¬ 
lowing mixture gives good results:—2 parts ferric nitrate (40°), 
2 soda-lye (36°), and 1 glycerol (28°). D. B. 

Formation of Hydroxy- and Chloro-cellulose Electrochemi- 
cally. By F. Goppelsroeder (. Dingl. polyk 254, 42—43).—The 
author gives the first results of an investigation of changes produced 
electrochemically in cotton and linen fibre. A cotton or linen fabric, 
soaked in a neutral, acid, or alkaline solution of potassium nitrate or 
sodium chloride, is laid on a similarly soaked cloth, resting on a 
negative platinum electrode; on placing the positive electrode in 
contact with the fabric for a shorter or longer time, the products set 
free at the positive electrode by the current, produce such a change 
in the fibre that certain dyes are much more readily fitted than in the 
unchanged portions. J, T. 

Preparation of the Sulphonic Acids of Methyl Violet. 
(Dingl. polyk 254, 140.)—To prepare the sulphonic acids of 
methyl violet (violet de Paris), an excess of sulphuric acid has to be 
used, which is subsequently neutralised with calcium hydroxide, the 
resulting solution being evaporated. During the process of eva¬ 
poration, the dye is partly decomposed. According to the 8oo%M 
Anonyme des Matihres Colorantes et Produits Ghimique de St. Denis in 
Paris (Ger. Pat. 28,884, December, 1883), the excess of acid is com* 
pletely or partly converted into soluble sulphates such as potassium, 
sodium, ammonium, magnesium, or zinc sulphate. The colouring 
matter is then treated with a small quantity of water sufficient to 
form a paste therewith. D. B. 



209 


General and Physical Chemistry. 


Coloration of the Hydrogen Flame. By S. Santini (Gazzetta, 
14, 142—146).—It is generally stated that hydrogen burns with a 
colourless flame; but it is here shown that under certain conditions the 
flame is coloured, and that this effect does not result from impurities 
in the materials used for generating the gas. The phenomenon is the 
more marked if a tube is placed over the flame, as in the chemical 
harmonicon, when the various colours of the spectrum can he observed 
by varying the conditions of the experiment. In general the centre 
of the flame is green, while the external envelope is of a violet-blue 
colour ; by reducing the pressure of gas, the blue colour becomes 
green, and then successively yellow, orange, and red. Thus, by 
decreasing tbe intensity of the combustion, whether by the less direct 
contact of the oxygen with the hydrogen in the centre of the flame, 
or by a diminution of the pressure, the refrangibility of the emitted 
light decreases. The author considers that the variations of the 
solar spectrum may arise from differences in the density, and conse* 
quently of the luminosity of the hydrogen contained within the solar 
photosphere. V. H. V. 

Influence of Temperature on Spectroscopic Observation^ 
and Measurements. By G. Kruss (Ber., 17, 2732—2739).—In the 
experiments described in this paper, the room in which the obser¬ 
vations were made was heated to various temperatures, at which it 
was kept constant for some hours, the observations being taken when 
it was ascertained that the temperature of the spectroscope was the 
same as that of the surrounding air. Comparative experiments are 
described with a 60° glass prism, a 60° quartz prism, and a Ruther¬ 
ford grating, and these show that very appreciable errors may be 
introduced by a difference in temperature of 25° :*— 



a 

D, + D 2 
z 

E. 

h 

E„ ' , 

60° glass prism. 

60 quartz prism...... 

+ 7*50 

+ 8*28 

+ 7*67 
- 4*10 
+ 9*06 

+ 9*83 
- 2 *27 
+ 9*53 

+ 7*50 
- 6* 36 
+ 9*06 

+ 9*33 
— 4*82 
+ 13 *75 

Rutherford grating.,. 


The figures represent the amount of deviation in units of the scales 
employed, the sign -j- indicating that the deviation is towards, the 
violet, the sign — that it is in the opposite direction ; the mean error 
of observation is about 0*31 unit, whilst the deviation for 1° is 
0*366 unit. The following table shows a comparison in wave-lengths, 
T. being the scale-number:— 

VOL. XIiVlIJ. q 
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/\ OH.C=O.COH 

them, HO—O.COOH and ■ | | , respectively point to a 

| | HC=CH 

HC=OH 

wide difference of constitution, although, in its reactions, furfuraldehyde 
comports itself as the aldehyde corresponding with pyromucic acid. 

V. H. V. 


Refractive Power of the Hydrocarbon C 12 H 20 . By A. Albitzky 
(J. pr, Ohem. [2], 30, 213—214).—This hydrocarbon was prepared 
from allyl dimethyl carbinol by Niikolsky and Saytzeff’s method 
(Abstr., 1879, 214). The sp. gr. and refractive indices were deter¬ 
mined with a portion boiling at 195—199°. The specific refraction 
shows that in this hydrocarbon three of the carbon atoms are united 
by double linkage. 

The following are the results of the determinations:—Sp. gr, at 
0° = 0 8512, at 9-8° = 0*8449, at 21*4° = 0*8349, at 18*4° (calc.) = 
0*8381 (water at 0° = 1). 

Refractive indices for hydrogen lines «, (3, 7 , and for sodium line D 
at 18*4° are:— 


n a . M/3. My. A. B. 

1*47286 1*47683 1*48537 1*49369 1*45667 0*69829 


A- 1 -p A — 1 

^ ^ * Ra. Jyiftcpfincfi# 

0*5448 89*34 84*12 5*22 

.P. P; B,' 

Dispersion of Sodium Chromate, By G*. Wyrouboff (Jahrh. f. 
Min., 1885, 1, Ref., 25).—This salt, sodium chromate with 4H a O* 
described by the author in 1880, is remarkable for its strongly inclined 
dispersion of the bisectrices and strong dispersion of the axes. The 
acute positive bisectrix forms with a, in the obtuse angle ft an angle of 
10° 21 ' for red light, and 7° 49' for green light. The angle of the 
axes is 16° 10 ' for red, and 32° 22 ' for green (in air). Well prepared 
specimens in Canada balsam last for a considerable time. 

B# H. B. 

Electric Conductivity of Amalgams. By C. L. Wbrer (Ann, 
JPhys. Ohem. [2], 23, 447—476).—The experiments of Matthiessen 
and Vogt on the influence of a foreign metal on the conductivity of 
mercury, led to no satisfactory results, owing to the difficulty ex¬ 
perienced in the production of a homogeneous material. The experi¬ 
ment herein detailed, shows that the conductivity of amalgams of tin 
and s mercury increases with increase of temperature, and vice, versd ; 
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bat that these changes are regular when a small percentage of tin only 
is added. 

The thermoelectric positions of various amalgams of copper are 
also compared with that of pure mercury; the presence of the foreign 
metal in all cases diminishes the difference of potential. Those 
examined may be arranged in the following series (if 05 gram of the 
metal be added to 100 grams of mercury): tin, silver, lead, rino, 
cadmium, and bismuth. The specific resistance of the combination 
decreases with increase in the amount of metal added. A comparison 
of the galvanic resistance and thermoelectric difference of potential 
shows that in all cases, with the exception of cadmium, increase of 
the former is correlated with increase of the latter. 

In conclusion, the author remarks on the advantage of mercury 
as the metal for comparison in thermoelectric series, as reproducible 
in a homogeneous state, and as the only metal which shows no differ¬ 
ence of potential when one portion is warmed and the other cooled. 

y. h. v. 

Electric Conductivity of Solution of Carbonic Anhydride. 

By E. Pfeiffer {Ann. JPhys. Ghetn, [2], 23, 625—650).—The ex¬ 
periments of Hittorf on the migration of the ions during electrolysis 
point to the importance of electric functions in deciding the chemical 
constitution of solutions of gases in water. Kohlrausch has also 
proved by experiments on the electric conductivity of solutions of 
ammonia, that these do not contain the hypothetical combination-—"" 
ammonium hydrate. In this paper, an account is given of experi¬ 
ments on solutions of carbonic anhydride under increased pressures 
varying from 1 to 25 atmospheres. The following are the principal 
results 

(L) A solution of carbonic anhydride in water forms one of tho 
worst conductors known : the conductivity under normal conditions 
being about one-twentieth of that of spring-water. 

(ii.) Although it is commonly assumed that a solution of carbonic 
anhydride in water contains the hypothetical carbonic acid, H3CO3, in 
that it possesses an acid reaction, yet according to KohlrauscVs ex¬ 
periments the conductivity of such a combination should be equal to 
202,000 = 10~ 10 O.G.S. units, or more than a thousand times greater 
than the highest value found. 

(iii.) Change of pressure produces no alteration in the conductivity, 
which would appear to show that the carbonic anhydride is liquefied 
in the process of solution. 

(iv.) Carbonic anhydride is soluble in water at temperatures above 
its critical point ; if then the solution were a mixture of water ami 
liquid carbonic anhydride, it is probable that irregularities in its con¬ 
ductivity would be observed at the critical point, but this is not tho 
case. 

(v.) The curve of the conductivity as a function of the tempera¬ 
ture is analogous to the curves described by Kohlrausch for oxalic, 
tartaric, and acetic acids, in that it ascends rapidly for increase of 
dilution. This would seem to point to an analogy of constitution of 
a solution of carbonic anhydride in water with these acids. 

v. h. y. 
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Influence of Magnetisation on the Resistance of Magnetic 
Liquids. By F. Neesen (Ann. Phys. Ghem. [2], 23, 482—493).— 
Former experiments on the influence of magnetisation on the conduc¬ 
tivity of magnetic liquids have led to negative results. In this paper, 
an account is given of an investigation on the effect produced by the 
magnetisation of ferrous sulphate as regards its electric conductivity. 
It would appear, so far as the experiments would permit of a conclu¬ 
sion, that if the lines of the magnetic field are normal to the direc¬ 
tion of the electric current, no effect is produced, hut if the two are 
parallel to one another, the electric conductivity is increased and 
eventually the electromotive force of the polarisation of the liquid 
appears to be diminished. Y. H. V. 

Diathermancy of jEsculin. By K. Wesetoonck (Ann. Phys. Ghem . 
[2], 23, 548—553).—Lommel has concluded from his researches that 
fluorescent substances are divisible into two classes; the members of 
the one display marked absorption-bands in the visible part of the 
spectrum, but do not follow Stokes’ law, while those of the other, 
although in accordance with that law, do not show these absorption 
phenomena in such a marked degree. The author has examined 
whether in substances of the second class, of which sesculin was 
selected, absorption-bands cannot be detected in the ultra-red portion 
of the spectrum, but the results obtained were negative. 

Y. H. V. 

Tension of Aqueous Vapour of Hydrated Salts* By W, 
Mubler-Erzbach (Ann. Phys. Ghem. [2], 23, 607—625).—The experi¬ 
ments of Naumann and Kraus on the tension of water-vapour evolved 
in a Torricellian vacuum from hydrated salts, led to unsatisfactory 
results, owing to tbe reabsorption of the emitted water by the par¬ 
tially dehydrated salt, when the tension of the former had reached a 
certain point. The observations are also complicated by the con* 
comitant alterations of the tension of the vapour of mercury. The 
method described in this paper is based on a comparison of the loss 
experienced, by two suitably constructed tubes of the same dimeru 
sions, the one containing the salt to be examined, the other distilled 
■v^ater, both enclosed over sulphuric acid. In tbe experiments herein 
described it is shown that there is practically a constant ratio between 
the diminutions in weight experienced by the tube for each definite 
combination of the salts with their water of crystallisation. Thus a 
convenient method is presented for determining the nature and degree 
of combination of the molecules of water with the molecules of salt* 
The following results were obtained:—There are three definite com¬ 
pounds of disodium hydrogen phosphate, with 2, 7, and 12 mols* H a O 
respectively; two compounds of sodium carbonate with 1 and 10 mols. 
H 2 0; two compounds of sodium borate with 5 and 10 mols. HaO. The 
10 mols. H 2 0>of crystalline sodium sulphate seem to be combined 
in an eqnal degree. The last molecules of water of crystallisation of 
sodium phosphate and carbonate are removed by a sufficiently long 
exposure over sulphuric acid (comp. Abstr*, 1884, 952). V, JEL Y. 
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Condensation of Carbonic Anhydride on Glass. By H, 

Kayser (Ann. Phys . Ghem . [2], 23, 416—426).—Bunsen’s researches 
on the condensation of carbonic anhydride on glass are in direct 
opposition to former observations (comp. Abstr., 1884, 146), in that 
he found that the phenomenon was incomplete after three years, that 
alteration of pressure was without effect, and that the condensation 
increased with rise of temperature. The author has repeated these 
experiments with the following results :—(i.) The condensation is 
completed a short time after the introduction of the gas, provided that 
the glass surface is perfectly free from other gases; other less con¬ 
densible gases are ousted by the carbonic anhydride, (ii.) The quan¬ 
tity of gas condensed increases with rise of pressure and decreases 
with diminution of pressure *, it increases with diminution of, hut 
decreases with rise of temperature. These results are in accordance 
with former observations with other gases. The author remarks on 
the inadvisability of applying the name “diffusion ” to this phenome¬ 
non of the condensation, or “ absorption ” of gas on glass: for the 
former term is applied to the most various phenomena. The name 
“ penetration” is proposed as more applicable and suggestive. 

Combustion of Hydrocarbons and their Oxides and Chlo¬ 
rides with Mixtures of Chlorine and Oxygen. By G. SorrLEcm 
(Annalen, 22 6 , 133—--174).—It has been shown by BOtsch (Abstr., 
1882, 456), that in the explosion of a mixture of hydrogen, oxygen, 
and chlorine, water is formed only when the chlorine is present in 
amount insufficient to unite with the whole of the hydrogen; this 
result is important, inasmuch as it does not agree with the generally 
accepted rule that when several substances react simultaneously on 
one another those reactions always occur in which the greatest amount 
of heat is developed. The author has extended these researches to the 
products of the explosion of mixtures of chlorine and oxygen with 
gaseous organic compounds. Experiments were made with excess 
both of chlorine and oxygen, with an excess of oxygen and an amount 
of chlorine insufficient to unite with all the hydrogen present, and 
finally with an excess of chlorine, but with an amount of oxygon 
insufficient to convert the whole of the carbon into carbonic anhy¬ 
dride. The organic substances employed were methane, ethane, pro¬ 
pane, butane, methyl ether, methyl chloride, ethyl chloride, acetylene, 
and carbonic oxide. No results could be obtained with ethylene, 
as it unites with chlorine in the dark, and so prevents the formation 
of an uniform mixture for explosion. The following are the conclu¬ 
sions drawn from these experiments:—(1.) If a hydrocarbon be 
mixed with excess of chlorine and excess of oxygen and the mixture 
exploded by the spark, the whole of the carbon is converted into 
carbonic anhydride and all the hydrogen into hydrochloric acid. 
Hydrogen does not unite with oxygen nor carbon with chlorine. 
(2.) If excess of oxygen be employed together with an amount of 
chlorine insufficient to combine with all the hydrogen present, then 
the remainder of the hydrogen unites with oxygen. (3.) If with 
excess of chlorine the amount of oxygenis insufficient to convert all 
the carbon into carbonic anhydride, there is then also formed carbonic 
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oxide, the proportion of this latter increasing with the deficiency 
of oxygen. (4.) If neither chlorine nor oxygen is present in suffi¬ 
cient quantity for complete combustion, carbon is separated. (5.) The 
organic chlorides and oxides experimented with behaved in like 
manner to the hydrocarbons. A. J. G* 

Determination of Specific Gravity of Carbonic Acid Solu¬ 
tion. By A. Blumcke (Ann. Bhys. Chem. [2], 23, 4Q4—415).— 1 
Observations on the change of volume in a liquid produced by the 
absorption of gases have for the most part been made under normal 
atmospheric conditions. In this paper a method is described, on the 
hydrostatic principle, by means of which the sp. gr. of solutions 
of carbonic acid under increased pressure can be determined. A 
series, of these determinations are given, made under pressures 
varying from 2 to 37 atmospheres; in all cases it appeared that the 
absorption of the gas was the more marked the greater the initial 
pressure. The results point to the following empirical formula for 

the sp. gr. of solutions of carbonic acid : S = in which 

1 + w’OOlooo 

0*001965 is the weight in grams of 1 c.c. of carbonic anhydride, 
and 0*001568 is the constant deduced from the experiments. Hence 
the addition in volume by the absorption of carbonic anhydride is 
directly proportional to the gas absorbed, if the compressibility of the 
liquid by increase of pressure is neglected. Although the results show 
a remarkable diminution in volume experienced by the carbonic 
anhydride in its absorption by water, yet no conclusive proof is 
offered of the liquefaction of the gas in the course of solution, 
especially as Andrews’ experiments show that the critical point of a 
gas is lowered by its admixture with another gas or vapour of a 
volatile liquid. V, H. V. 

Crystallisation. By C; Marignac (Ber., 17, 2831—2832), and by 
O. Lehmann (Ber., 17, 2885—2886).—Replies to Briigelmann (this 
voh, p. 114). 

Lecture Experiments. By A. Valentini (Gazzetta , 14, 214— 
218).—In .this paper various forms of apparatus are described for the 
combustion of substances in oxygen, and chlorine; the preparation of 
ozone by Schonbein’s method; the preparation of chlorine; the com* 
4mstion* of ammonia in oxygen, and chlorine; and the oxidation of 
ammonia. Drawings of the various pieces of apparatus are given. 

Y. H. V, 


Inorganic Chemistry. 

Action of the Induction Spark on Phosphorus Trifiuoride. 

By H. Moissan {Garnet rend., 99, 970—972).—When earefully dried 
phosphorus trifiuoride is subjected to the action of induction sparks, 
the volume of the gas diminishes and phosphorus is deposited .on the 
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sides of the eudiometer. The glass is not attacked, and the gas con¬ 
tains no trace of silicon fluoride. When brought in contact with 
water, about 6—7 per cent, of the gas is dissolved, yielding a solution 
which contains phosphoric acid, whilst the residual gas has all the 
properties of phosphorus trifluoride. It would seem, therefore, that 
the induction spark partially decomposes phosphorus trifluoride into 
phosphorus and fluorine, but that the latter at once unites with unde¬ 
composed trifluoride, forming phosphorus pentafluoride. If the passage 
of the spark is continued for several hours, the deposit of phosphorus 
increases, and the volume of the residual gas continues to diminish $ 
after some time, however, a condition of equilibrium is attained and 
decomposition ceases. 

If the phosphorus trifluoride is not completely dried, but is simply 
bubbled through strong sulphuric acid and then subjected to the 
action of the spark, phosphorus is liberated and the volume of the gas 
diminishes, whilst the eudiometer is corroded, and after an hour the 
residual gas contains as much as 20 per cent, of silicon fluoride. The 
small quantity of water in the gas is decomposed by the spark, and 
the hydrogen unites with some of the fluorine of the trifluoride, 
forming hydrofluoric acid, which acts on the glass and thus pro¬ 
duces silicon fluoride and water. This water is decomposed in the 
same manner, and the same series of reactions again takes place, a 
small quantity of water being thus sufficient to convert a relatively 
large quantity of phosphorus trifluoride into silicon fluoride. This 
conversion is, however, never complete, a condition of equilibrium 
being established after some time. The mixture of gases resulting 
from the action of the spark on moist phosphorus trifluoride gives a 
deep blue coloration when brought in contact with potassium iodide 
and starch. No similar coloration is given by the products of the 
action of the spark on the dry gas. 0. H. B. 

Density of Sulphuric Acid. By GK Lunge (Ber., 17, 2711— 
2715).—A reply to MendeldefF. 

Pyrosulphates. By H. Schulze (Ber., 17, 2705—2709).—By 
heating normal sulphates with sulphuric anhydride in sealed tubes, 
Weber obtained octosulphates (this vol., p. 121); these are con¬ 
verted by heat into pyrosulphates. The author finds that many 
sulphates combine with sulphuric anhydride without the application 
of heat, and that when the excess of anhydride is distilled off at 
100—-120°, pyrosulphates remain more or less pure. Potassium, 
ammonium, silver, and thallium pyrosulphates may thus be obtained 
pure, and also those of the alkaline earths and of magnesium, 
hut the product from sodium sulphate contains only 85 per cent, 
pyrosulphate. The sulphates of lead, zinc, cobalt, nickel, and 
manganese also absorb sulphuric anhydride to a greater or less 
extent. 

Attempts^ to prepare barium and magnesium pyrosulphates by 
heating their hydrogen sulphates yielded negative re' Hydrogen 
ammonium sulphate heated at 250—800° gave a pr^ot^ontaiiiing 
74*44 per cent. SO* (calculated for pyrosulphate, 75*47). Better 
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results are obtained by beating sulphates with ehlorosulphonic acid 
(see Schiff, Annalen , 126, 168); the author has prepared sodium, 
ammonium, and barium pyrosulphates in this way* A. K. M* 

Comparative Oxidation of Solutions of Sulphurous Acid* 
and of Sodium Sulphite. By C. L. Reese ( Ghem . News , 50, 219). 
—In these experiments, solutions of sodium sulphite and of sul¬ 
phurous acid of various strengths were exposed to daylight and air 
in green glass bottles, the neck of each being closed by a cork through 
which a short open tube 2 mm. wide passed, and was bent outside to 
exclude dust. The solutions of sodium sulphite were of strength 
equivalent to 21T0, 3*77, and 0*765 parts of sulphurous anhydride to 
1000 of water respectively, whilst the solutions of sulphurous acid con¬ 
tained 6*00 and 1*063 parts of sulphurous anhydride in 1000 parts of 
water. During the experiments, the temperature varied frequently 
between 50° and 90°. It was found that the weaker solutions oxidise 
more rapidly than the more concentrated; that with weak solutions 
the sulphite is oxidised more rapidly than the sulphurous acid; that 
with stronger solutions the smaller rate of oxidation of the sul¬ 
phurous acid was more than compensated by loss due to the diffusion 
of sulphurous anhydride into the air. D. A. L, 

Atomic Weight of Cerium. By H. Robinson (Proc. Boy . Soc 
37, 150—156, and Ghem. News , 50, 251—253).—The author has made 
seven very careful determinations of the chlorine in a very pure pre¬ 
paration of cerium chloride; the mean of the results obtained gives 
139*9035 as the atomic weight of cerium, the atomic weight of 
hydrogen being taken as unity and Stas’s ratios employed; if oxygen 
is taken at 16, the above number becomes 140*2593. Much care and 
labour was bestowed on the preparation of the cerium chloride, which 
was made from pure cerium oxalate by passing pure hydrochloric 
acid over it, first at a temperature of about 123°, subsequently at a 
red heat. The purification of the oxalato was only effected by many 
laborious operations. A full descriptiou of these operations and of 
the method of determining the chlorine is given in the paper. 

D. A. L. 

Action of Lead Hydroxide and Silver Oxide on Aqueous 
Solutions of Sodium Pentasulphide and Sodium Thiosul¬ 
phate, By A. Gbjutheb ( Annalen , 226, 232—240). — When an 
aqueous solution of sodium pentasulphide is vigorously agitated with 
lead hydroxide at the ordinary temperature, lead sulphide and sodium 
hydroxide are formed and sulphur liberated, according to the equa¬ 
tion : 3Na2S 5 + PbAH 2 4- 2H*0 = 6NaOH + 12S + 3FbS ; a trace 
of thiosulphate is also, formed. Silver oxide, under like conditions, 
behaves similarly to lead hydroxide, but some quantity of sulphate is 
also formed, owing to the powerful oxidising action exerted by the 
silver oxide on sulphur. Sodium dithionate in aqueous solution, when 
agitated in the cold with silver oxide, is first decomposed according to 
the equation 2S20sNa 2 4- Ag s O + H 2 0 = SaOsFagjSaOsAga + 2NaOH, 
only a trace of sulphuric acid being formed; after a time, the alka¬ 
linity of the liquid diminishes/owing to a further reaction, in which 
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silver sulphide and sodium sulphate are formed* The author points 
out. that these results confirm the opinion expressed by Bottger 
(Abstr., 1884, 842), that the pentasulphides and thiosulphates cannot 
be correctly regarded as sulphates in which oxygen has been replaced 
♦by sulphur. A. J. G. 

Action of Hydrogen Phosphide on Bismuth Trichloride, 
By A. Cavazzi (Gazzetta, 14, 219—220).—If a current of hydrogen 
phosphide is passed into a solution of bismuth trichloride in hydro* 
chloric acid, and water added from time to time, a black precipitate is 
produced containing chlorine, phosphorus, and bismuth. In an 
experiment cited, the quantity of hydrogen phosphide absorbed, cor¬ 
responded with the production of a bismuth phosphide containing 
one atom of each element. The author considers it probable that a 
hydrochloride of this compound is first formed, but that this on 
desiccation loses hydrogen without at the same time losing chlorine. 
On frequent boiling with water, it yields metallic bismuth, and is 
converted into the sulphate and nitrate of the metal by treatment 
with sulphuric and nitric acids. When heated, it ignites at a compara¬ 
tively low temperature, leaving a residue of bismuth, V. H. V,' 

Action of Tellurous and Telluric Acids on Paratungstates. 

By D. Klein (Bull. Soc. Ghim ., 42, 169—170).—Tellurous acid, 
H 2 Te0 3 , dissolves readily in solutions of sodium, ammonium, or potas¬ 
sium paratungsiate, yielding in the first case micacepus crystals and a 
dense mother-liquor. This mother-liquor gives no precipitate with 
hydrochloric acid in the cold, and is only decomposed after several 
successive evaporations to dryness with this acid. The mother-liquor 
contains tellurous acid, which is only precipitated by sulphurous acid 
or hydrogen sodium sulphite in the cold, after addition of hydro¬ 
chloric acid. 

The action of tellurous acid on ammonium or potassium para- 
tungstate yields no crystalline products, but only a pulverulent 
deposit, which contains tungstic and tellurous acids, and behaves like 
a tungstotellurite. 

When telluric acid, H 2 Te0 4 , acts on potassium paratungstato, a 
crystalline compound is formed which contains tungstic and telluric 
acids and potassium. 

It is evident that the behaviour of the acids of tellurium towards 
the alkaline tungstates is very different fzom that of the acids of 
sulphur. 0. H. B. 


Miueralogical Chemistry. 


^ Determination of . the Coefficient of Cubic Dilatation, of 
*toeralB. By J. Thoulet (Jahrb. f. Min., 1885,1, Ref., 16—17).~~ 
llilfeto,has'already employed with advantage the highsp. gr. (8*2) 
: ^^P*.;;^tocent'hated- aqueous solution of potassium mercury iodide. 
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From this, solutions may easily be prepared with. sp. gr. 3*2 to 1*0. 
In the meantime, Y. Goldschmidt has estimated the cubic dilatation 
of mercury iodide solution at various degrees of concentration, and 
the table he has drawn up is employed by Thoulet for a method of 
determining the coefficient of cubic dilatation of isotropic minerals in 
small fragments.' 

A funnel-shaped vessel is closed below by a cork, and in this is 
placed a thin test-tube, about 110 mm. high and 35 mm. in diameter. 
The vessel is placed on a sand-bath and heated by a gas burner. The 
test-tube serves for the reception of the small fragments of mineral 
and a solution of mercnry iodide of rather lower density than that of 
the mineral at the maximum temperature employed. The surrounding 
space, enclosed by the walls of the fun Del, serves as a water-bath. 
The vessel is slowly cooled, and the temperature t l observed, at which 
the mineral fragment, placed at the bottom, begins to float. The 
density of the mineral D 1 at the temperature t l may then be deter¬ 
mined from the density of the solution D at the temperature of the 
laboratory t and from Goldschmidt’s table. In a similar way, the 
density d is taken at the minimum temperature t. The solutions of 
nfercury iodide employed at the temperature t and t l will vary but 
very slightly, so that to both solutions the same coefficient of dilata¬ 
tion cl may be assigned. Then— 

d 1 _ i ; 

D 1 -|-a #) 

Di _ D 

d 

The coefficient of dilatation of the mineral is then 
jr _ 1 4- — t)d — D 

As a rule, the coefficient of dilatation is given for 0°, so that the 

formula for would be 

21 — 1 
D 1 -f ccft' 

For all practical purposes, the approximate formula given above 
will be enough. B. H. B. 

Silver Amalgam from Oberlahnstein. By v. Becsen (Jahrb, 
/. Min*, 1885,1, Ref., 16) .—The amalgam occurs as a moss-like mass 
in nests in the quartz of the Friedrichsegen vein. Three assays gave: 
42*47, 42*80, and 44*9 per cent, of mercury. In addition to silver, 
0*06 per cent, of copper was found. Tbis composition corresponds 
with the formula AgiaBgg. Sp. gr. 12*703. Yery ductile, and acquires, 
under the hammer, a’ metallic lustre. On heating, a porous mass of 
silver remains in the form of the original mineral. B. H. B. 
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Crystallised Copper from Sehneeberg. By H. v. FouLLOri 
( Jahrb. /. Min., 1885, 1, Ref., 23).—Numeroas small crystals of 
native eopper occur planted on quartz at Sehneeberg in Saxony* 
They are crystallised only in octahedra. Simple crystals are rare, 
twin crystals are more frequent, and groups of four most frequent, 
The forms usually unite by a face of the octahedron. B. H. B. 

Siegburgite. By H. Klingisr and R. Pitschki (Her., 17, 2742— 
2746).—The physical properties of this fossil resin have been de¬ 
scribed by v. Lasaulx (this Journal, 1875, 615). The amount of sand 
found by the authors is much higher than is stated by v. Lasaulx ; the 
powdered resin dried over sulphuric acid yielded 72*07—72*42 per 
cent. ash. When siegburgite is slowly distilled, a light yellow mobile 
liquid first comes over, then a thick dark-coloured distillate, the mass 
in the flask first melting and then becoming solid, whilst) finally a 
grey-black sandy residue remains. The distillate contains cinnamic 
acid and cinnamene, which may be separated by agitation with soda 
solution; the lower fractions were also found to contain toluene and 
a little benzene, whilst the fractions 120—140° and 150—360", have 
not yet been examined. 

On treating siegburgite with aqueous soda, very little cinnamic acid 
is extracted; alcohol, ether, and benzene take up a small quantity of 
a resinous and amorphous substance; chloroform extracts a resin 
whilst the concretions swell up, the sand settles to the bottom covered 
with a gelatinous mass, which probably is principally metacinnamene, 
as when dried and distilled, it yields a considerable quantity of cinna¬ 
mene together with cinnamic acid. It appears from these results that 
siegburgite is a fossil storax. A. K. M. 

Hatchettine from Seraing. By G. Dewalque (Jahrb. f. Min., 
1885, 1, Ref., 21).—The melting point of this mineral is not fixed; at 
about 54—58° it begins to melt, but does not become perfectly fluid 
until a temperature of 62—64° is reached. Its behaviour on cooliiig 
is quite similar. Crystallisation begins at 59°, and at 56*5—57° the 
whole mass becomes solid. Hatchettine is, therefore, probably not a 
simple substance but a mixture. B. H, B» 

Mineralogical Notes on. the Environs of Pontgibaud. By 
F. Gonnard (Jahrb. /, Jfm., 1885, 1, Ref., 26).—The author gives a 
list of the numerous minerals occurring near Pontgibaud. In addition 
to the usual lead ores (galena, cerussite, anglesite, pyroinorphite, 
mimetesite), the following are worthy of note:—Fluorspar in large 
crystals from Pontgibaud and Martin6che, Small crystals of bourno- 
nite, from the Roure Mine, with the forms OP, Poo, coPob, ^P, PcSo, 
ooPobj larger crystals occur at Barbecot. Tetrahedrite from Pranal 

lit large crystals, in which the usual forms ~ predominate; the 

composition is as follows :—* 

Vi;."' •' 

-V&b. Cu. Ee. Zn, Ag. Total. Sp.gr, 

il g4*S5 22*80 23 56 6*53 2*34 19*03 98*11 5*04 
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Zinkenite (argentiferous) from Peschadoire, in which the percentages 
of antimony and lead (45 and 28 respectively) do not agree -with the 
usual analyses. The chlorophyllite occurring near the town of Pont- 
gibaud is described somewhat in detail. B. H. B. 

Pseudomorphs. By E. Doll (Jahrb. f. Min., 1885,1, Ref., 18— 
21).—The author describes a new pseudomorph, and several rare 
pseudomorphs from new localities. The pseudomorphs described are 
the following:—1. Marcasite after blende from the talc-like nacrite of 
Schonfeld near Schlaggenwald. 2. Iron pyrites after marcasite from 
Kapnik. 3. Blende after galena and barytes in the quartz-andesite 
of Nagyag. 4. Quartz and red haematite after garnet from Carinthia, 
5. Talc after quartz and dolomite from Oker in the Harz. 

B. H. B t 

Stibnite from Japan. By J. A. Krenner (Jahrb. f. Min., 1885, 
3, Ref., 6—10).—The complexity of form observed among Japanese 
stibnite crystals is very remarkable. Of the 45 planes known pre¬ 
vious to the publication of Dana’s memoir (Abstr., 1884, 22), 30 have 
been observed on these Japanese stibnites, and, in addition to these, 
40 new planes were determined by Dana. Krenner has now intro¬ 
duced 10 new symbols, 7 of which are identical with those found by 
Dana. The three new planes are the following : T * T P, -^P, -A-P* 

B. H. B. 

A Crystal of Stibnite from Japan. By A. Brun (Jahrb. f. 
Min., 1885, 1, JRef., 10—11).—The author has measured a crystal 
from the island of Shikoku. The following forms were observed:— 
coPob, 09 P|, P, fPf, |P, y-gP, *P£ a ; Z>: c = 0*99839 : 1 : 1*01127. 

B. H. B. 

Japanese Minerals. By Wad a (Jahrb. f. Mm. y 1885,1, Ref., 11— 
13).—Iron pyrites occurs as cubes at Kiura, in the island of Kiu- 

Shiu, as 0.[^] at Kiso in the province of Shinano, and as 

O.coOoo at Dtesan in the province of Idsumo. Copper pyrites occurs 
as tetrahedra from the veins in the diabase or diabase-tufts of Ant, 
province of Ugo, accompanied by galena, blende, quartz, and the 
usual vein minerals. Stibnite occurs in crystalline schists, in veins 
0*63 metre wide and filled with compact ore, in cavities in which are 
found the crystals described by Dana and Krenner. The locality 
given by Dana (Ahstr,, 1884, 22) is incorrect. It should be the 
stibnite mine of Ichinokawa, near Saijo, province Jyo, in the island of 
Shikoku. The author next describes a long and thick crystal of 
apatite from the granite of the Kympusan Mountain, in the province 
of Kai. It is weathered on the surface, and has a sp. gr. of 3*19. 
Splendid specimens of topaz occur in the pegmatite veins in the 
granite of Otani-yama, near the town of Kioto. The crystals are 
colourless, yellow, and greenish, and are of great size. One of average 
^dimensions is 77 mm. long in the direction of the axis c, and 75 mm. 
;'*and 120 mm. in the direction of a and b . The following forms were 
^observed:—ooP, ooP§, coPob, OP, P, ^P, £P, 2Pob, Poo, §Pob, 
Poo, £Pcd. Similar crystals occur at Kakatsu-gama, province of 
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Mi no. The author next describes tourmaline from four' localities, 
three of which are in granite or gneiss, and the fourth specimen was 
brought to Tokio, with pale green beryl, from the second of the topaz 
deposits mentioned above. The first three are black, and the last is 
azure-blue. One locality of black tourmaline is the Kimpusan 
Mountain, where for centuries rock crystals have been worked, A 
second locality is the granite of the Kirishima-yama, province of 
Osumi, in the island of Kiu-Shiu. The third black tourmaline occurs 
with potassium-mica, and felspar, as a constituent of a pegmatite of 
the province of Hidachi. Garnet occurs in three localities ; at Kuro* 
yuwa, in the province of Etchiu, as reddish-brown crystals, qq 0,202, 
with decomposed felspar and quartz; at Wada-mura, province of 
Shiuano, reddish-brown to black crystals, co0.202, occur; and in the 
mica schist of Yamao-muro, province of Hidachi, brown icositetra- 
hedrons, 202, with the characteristic striation are met with. Zeolites 
are found in the cavities of a diabase amygdaloid from Mase-mura, 
province of Eehigo. Milk-white apophyllite, similar to the crystals 
of Punah, and colourless crystals (202) of analcime, on a radiated crust 
of natrolite, occur. Prom the first of the above-mentioned topaz 
localities, a number of potash felspars come, similar to those of 
Striegau. B. H. B. 

Marmalite from Himmelfahrt Mine, Freiburg, By J. D. 
Bruce (Chem. News , 50, 220).—The specimen had the usual appear¬ 
ance of marmalite, but contained an exceptionally large quantity of 
antimony. Analysis gave :—■ 

Insoluble 

Zn. Fe. Cu. Sb. Mn. $. residue. 

50*82 14*52 2*35 1*14 trace 31*67 0*14 = 100*64 

D. A. lx 

Twin Crystals of Zircon. By Foote (Jahrb. /, Min,, 1885, 1, 
Ref., 15—16).—At Eganville, Renfrew County, Canada, small but 
distinct twin-crystals of zircon occur. They are formed exactly like 
the well-known rutile and tinstone twin-crystals. The twinning plane 
is here, also, Poo. B, Bt. B, 

Products of the Alteration of Pitchblende. By H. v. Foullon 
( 'Jahrb . f. Min*, 1885, 1, Ref., 21—23).—The author gives a detailed 
description of the crystallised pitchblende from Mitchell Co,, North 
Carolina, and adds, for the sake of comparison, an account of the 
other occurrences of pitchblende and its alteration-products. The 
crystals examined consisted of cubes with subordinate octahedron, 
The crystals from Mitchell Co. are mostly pseudomorpbs, frequently 
containing.a core of pitchblende. The exterior is lemon-yellow, and 
consists of uranophane; beneath this is an orange-coloured layer of 
gummite. The gummite represents the first stage of the decom¬ 
position of pitchblende, uranophane the second. Both products are 
described by the author as independent minerals. The chemical 
composition of the unaltered pitchblende is:— 

U 3 0 4 . PbO. Pe 2 0 3 . Total. 

95*49 t 3*83 1*09 100*41 
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Analyses of gummites and similar minerals are given in the 
annexed table:—1 and 2, orange-coloured exterior of crystals from 
Mitchell Co.; 3, guramite from. Joachimsthal; 4 and 5, eliasite from 
Joachimsthal; 6, pittinite from Joachimsthal; 7, coracite from Lake 
Superior. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

Si0 3 .. 

5-02 

5*03 

4*26 

4-92 

5*01 

5*00 

4*35 

PbO. 

— 

5-51 

,— 

5*04 

4-44 

2*51 

5-36 

TTOj 

74-67 

74-92 

72-00 

63*38 

63-76 

68-45 

59-30 

F03O3 ... 

0 *46 

0*36 

— 

8*64 

8*55 

4*54 

2*24 

Mn 2 0 3 . 

— 

— 

0-05 

1*92 

1-84 

— 

— 

A1 2 0 3 . 

— 

— 

— 

— 

— 

— 

0*90 

MgO. 

— 

— 

— 

0‘85 

0-82 

0*55 

— 

BaO . 

1-.06 

1*06 

— 

— 

— 

— 

— 

CaO... 

3-38 

3*01 

6-00 

4*54 

4*36 

2*27 

14 *44 

H a O. 

9*80 

9*91 

14-75 

10*24 , 

9*41 

10*06 

4-64 

PA.. 

' — 

—. 

2*30 

. — 

— 

— 

— 

Bi 2 0 8 ........ 

— 

— 

— 

— 

— 

2*67 

— 

co 2 . 

— 

— 

— 

— 

— 

— 1 

7*47 

Insoluble. 

. 

— 1 

— 

—— 


3*20 



In discussing these analyses, the author concludes that in Kersten’s 
analyses of gummite (3) the lead oxide was overlooked, and that 
all these products of the alteration of pitchblende agree with gum¬ 
mite, and that the names eliasite, pittinite, and coracite should there¬ 
fore be dropped. From analyses 1 and 2 the formula BTTaSiOi* 
4- 6H 2 0 is calculated. This mineral is of an orange colour, is not 
amorphous but crystalline, has a hardness of 3, and a sp. gr. of 4*7— 
4*84. 

Analyses df uranophane are also given. 8, 9, and 10 are lemon- 
yellow products of the alteration of pitchblende from Mitchell Co.; 11, 
uranophane from Kupferberg, in Silesia; 12, uranotile from ISTeust&dtl, 
near Schneeberg. 



8. 

9. 

10. 

11. 

12. 

13. 

SiO a ... 

13*24 

13*24 

13*47 

17 *08 

13*78 

13*02 
68*93 
f 3*03 

tro* .... 

65 ‘78 

55*96 

64*36 

53*83 

66-75 

} 

Pe«5a.. 

0*14 

trace 

0*47 


TVTffC)............. 




6-10 

1-46 

5-07 

15-11 

1 trace 

CaO .. 

7-10 

7*00 

7*49 

5-27 

5*13 

B s O.-............ 

13-05 

13*17 

13*32 

12-67 

0-54 

14*55 

p o 0k .... 


K3O.. .. ... .. .. 


_ 

_ 

1 -85 









It is remarkable that, in this mineral, the lead oxide is absent. 
The author is of opinion that the name “ uranotile ” must he 
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dropped. The formula is, according to Boricky, CaTTsSisOu, + 9H a 0; 
according to Rammelsberg, Oa^BsSigOso + 15H a O; and according to 
Genth, CaU s Si 3 O u + 6H 3 0, B. H, B. 

Listwaenite from the Poroschnaja Mountain, near Nischne- 
Tagilsk. ByM. v. Miklucho-Maclay ( Jahrb. f . Min., 1885, 1, Mem., 
69— 73 ).—In Macpherson’s account of the rocks from the Spanish 
province of Galicia, a description is given of a crystalline schist, 
locally known as duelo, which appears to correspond with a rock from 
the TJral, described by G. Rose as listwaenite. In order to test how 
far the analogy extends, the author examined a number of specimens 
in the Heidelberg collection, from the Poroschnaja Mountain, near 
Hische-Tagilsk in the Ural. 

The examination of the specimens of listwaenite showed that the 
rock consists mainly of reddish-brown magnesium carbonate and 
greenish-white talc, with grains of chrome iron ore. The analysis of 
the carbonate gave the following results :—- 

MgCO s . FeC0 3 . CaC0 3 . Total. 

73*47 19*94 7*47 100*88 

The carbonate, therefore, is a lime-breunnerite. The analysis of the 
talc gave the following results :— 

Si0 2 . FeO, MgO. H a O. Total. 

62*61 3*44 29*55 5*18 100*78 

The Poroschnaja rock, like Macpherson’s duelo, is free from quartz, 
but listwaenites from a number of localities in the Ural are described 
by Rose, as being rich in quartz. A comparison of the quartz-free 
listwaenite with the Galician duelo, shows that the two rocks are 
identical. For the Galician rock, therefore, the correct name would 
be quartz-free listwaenite. , B. H. B. 

Accidental Formation of Cerussite Crystals on Roman Coins. 
By A. Lacuoix (Jahrb. f. Min., 1885, 1, Ref., 27).—Cerussite was 
found on Roman copper coins from Algiers, containing 16*20 per cent, 
of lead and 3*97 per cent, of tin. The coins were cemented together 
by copper carbonate, and the geodes, formed between them, contained 
cerussite, small cubes of cuprite, with malachite and azurite. The 
author is of opinion that the cerussite was formed by the action of solu¬ 
tions which had taken up alkali carbonates from the masonry. 

B, H, B. 

Colemanite, By G. v. Rath (Jahrb. f. Min., 1885,1, Mem., 77— 
78).—An analysis of colemanite (named after W. T. Coleman, of 
San Francisco, the founder of the borax industry in the Pacific States), 
gave the following results :— 

B 2 0 3 . CaO. H 2 0. A1 3 0 3 and Fe s O s . Si0 2 . 

48*12 28*43 22*20 0*60 0*65 

0 r. subtracting the impurities, this gives 
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B-j 0 3 . CaO. H 2 0. Total. 

4872 2879 22*49 100*00 

This corresponds very closely with the priceite from Cnrry County, 
Oregon. 

The new crystals recently found in the neighbourhood of the Dry 
Lake are toansparent aud extraordinarily rich in planes, forming one 
of • the finest monoclinic combinations known. The following forms 
were observed: —P, P, —3P, -3P3, 2P, 2?2, JJoo, 25>oo, 2Pco, ooP, 
cop2, coPoo, ooljco, OP. The sp. gr. is 2*417, and the hardness 5. 

B. H. B. 

Fluorapatites. By A. Dittb ( Gompt . rend., 99, 967—970).—The 
phosphoric acid in fluorapatites can be replaced by arsenic or vanadic 
acid, with formation of strictly analogous compounds. 

Pluorarsenates are obtained by the same methods as the fluorphos- 
phates, substituting a metallic arsenate or arsenic acid for the phos¬ 
phate or phosphoric acid. Ammonium arsenate may be used instead 
of arsenic acid, but in this case a platinum crucible cannot be employed, 
since it is attacked by the free arsenic which is liberated. A porcelain 
crucible, however, is only very slightly corroded by the fused fluoride. 
The reactions which take place are strictly analogous to those which 
occur in the formation of fluorphosphates, and the apatite obtained 
is quite free from chlorine. 

Calcium fluorarsenate , 30 a 3 As 20 8 ,CaF 2) forms brilliant transparent 
hexagonal prisms, terminated by hexagonal pyramids, the faces of 
which are striated parallel with the base. The crystals dissolve 
readily in dilute acids, especially on beating, and they are decomposed 
by sulphuric acid with evolution of hydrofluoric acid. Barium, 
strontium, and magnesium fluorarsenates, prepared in like manner, are 
very similar to the corresponding phosphorus compounds. 

Muorvanadates can be obtained by the same methods, but the yield 
is not so satisfactory. Better results are obtained by using an excess 
of calcium fluoride, but part of the vanadic acid is always converted 
into a soluble compound, which yields a yellow solution when the 
fused mass is treated with water. Moreover, any apatite which may 
be formed is decomposed by the fused salts, unless the fluoride is in 
excess. A very small quantity of nndecomposed fluoride is sufficient 
to ensure the stability of calcium fluorvanadate. In the case of stron¬ 
tium, however, and still more in the cases of barium and magnesium, 
this does not hold good. If only a small proportion of fluoride is 
used, no fluorvanadate is obtained, whilst if the fluoride is in large 
excess, the vanadate is attacked and converted into a soluble compound; 

Calcium fluorvanadate, SCa a V 2 08,CaF 3 , forms thin white hexagonal 
needles, with hexagonal terminations. It can also bo obtained by 
fusing 1 molecular proportion of vanadic acid with 3 of calcium oxide, 
and then fusing the calcium vanadate thus formed with a large excess 
of potassium chloride and a small quantity of fluorspar, for 15—20 
hours. 

Strontium fluorvanadate is obtained by the first methods in very 
small quantity, and intimately mixed with strontium vanadate. Ho 
barium or magnesium fluorvanadate could be obtained. ... C. H, B. 

VOL. XLYIIJ. 



228 


ABSTRACTS OF CHEMICAL PAPERS. 


Artificial Gaston Crystals. By A. Lacroix (J. Tharm . [5], 9, 
111—.113),—Small monoclinic prisms of gypsum, about 2 mm. long, 
were formed in a Bruner’s lead pan, which had been out of use for 
about four months. When last used, a little water had been placed in 
the pan and thrown out again, so that a paste of undecomposed fluor¬ 
spar and some calcium sulphate remained. The pan had not been 
exposed to a temperature greater than 12 ° C. At the end of the four 
months, the little liquid left in the pan when last nsed had completely 
evaporated, and a beautiful incrustation of crystals had formed over 
the finoride, and the sides of the pan. Their composition agreed 
closely with that required by CaS0 4 + 2 H 2 0 . 

The crystals bore a striking resemblance in form to those obtained 
from the salt deposits of Bex (Canton Yaud), Switzerland. 

A New Hydrous Manganese Aluminium Sulphate from 
Sevier Co., Tennessee. By W. G-. Brown (Amer . Chem. 6 , 97 
—101).—This mineral and its locality are mentioned by Dana under 
kalinite. The mass analysed contained in cavities small silky needles, 
apparently monoclinic; H. = 1*5; sp.gr. = 1*78. Analysis shows 
that this mineral is not kalinite, but is related to apjohnite and 
more nearly to bosjemanite (Dana), and the author suggests that 
these two minerals may perhaps be identical. The analytical results 
obtained were — 

AI 2 O 3 . MnQ. EeO, MgO. (CoNi)O. CuO. S0 3 . H 3 0. Insoluble. 

10*03 8*73 0*39 0*30 0*30 0*02 35*47 44*78 0*06 =s 100*08 

H. B. 

Occurrence of Linarite in Slag, By P. Dudgeon (Min. Mag,, 5, 
33),:—Well-formed crystals of linarite, 3 mm. long, were found in 
some of the cavities in slag from an old lead-smelting place, evidently 
of Roman origin, on the farm of Martingarth, in the parish of 
Troqueer, in Scotland. There were no other crystallised minerals 
in the cavities. B, H. B. 

Wulfenite from Beaujolais. By A. Lacroix (Jahrb. /. Min., 
1885, 1, Ref., 27),—Wulfenite is found in numerous places near the 
abandoned mines of Beaujolais, especially abundantly at Monsols, 
It is generally accompanied by pyromorphite. The crystals are 
tabular, and the colour varies from orange-yellow to deep red. In 
the latter crystals, however, no trace of chromium could be found, to 
the presence of which Fournet ascribed this colouring. The author is 
of opinion that the colour is due to long exposure to the atmo¬ 
sphere. [Groth and Jost ( Zeits.f\ Kryst, 7, 592) have already shown 
that the presence of chromium is not the cause of the colour of wulfe¬ 
nite, and Ochsenius (ibid., 7, 593) found that red wulfenite crystals 
become lighter on exposure to air and light.] B. H. B. 

Amphibole from the Aranyer Mountain. By A. Fbanzenau 

E . /. Min., 1885,1, Ref., 17—18).—Up to the present time, 18 
have been observed in ampbibole crystals; of these, 14 have 
^tested on the Aranyer crystals. In addition to these, the 
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author has added the following five new planes: ooP2, — 2Pcd, 
-fPdo, -5PS, -£P. a : b : c = 0*54812 : 1 : 0*29455. /3 = 

74° 39*7'. The crystals are of a green colour, and occur in a reddish 
trachyte. Twin crystals were not observed. B. H. B. 

An American Locality for Helvine. By H. 0, Lewis (. Jahrb . 
f. Min., 1885, 1, Ref., 15).—Helvine occurs in orthoclase in the mica 
mine near Amelia Court House, Virginia, in sulphur-yellow crystalline 
masses along with topazolite. H. = 6 ; sp. gr. = 4*306; lustre, resi¬ 
nous ; partially translucent; fusible. An analysis of the raw material 
(I) is given, together with the results without the mother-rock im- 


purities (II). 
Si0 3 . 

BeO. 

MnO. 

Fe 2 0 3 . 

A1 2 0 3 . 

CaO. 

k 2 o. 

I. 23-10 

11*47 

45*38 

2*05 

2*68 

0*64 

0-39 

II. 25-48 

12*63 

39*07 

2*26 

2*95 

0*71 

0-43 

I. 

Na 2 0 . 

0*92 

S. 

4*50 

Mn. 

Rock. 

9*22 

Total. 

100*35 


II. 

1*01 

4*96 

8*66 

— 

98*16 



The substance is decomposed by hydrochloric acid. The mineral 
has without doubt much in common with helvine, but the composi¬ 
tion is very different, for helvine contains about 32*5 per cent, of 
silica. The sp. gr., too, is different, that of helvine being but 3*2. 
Further investigation is therefore necessary, more especially as to the 
purity of the material. B. H. B. 

Hyalophane from Jakobsberg. By L. J. Igelstrom {Jahrb. f. 
Min.. 1885, 1, Ref., 26).—Hyalophane occurs at Jakobsberg, Worm- 
land, Sweden, in slaty beds in limestone containing hansmannite and 
manganese epidote. The principal mass is white, but in the middle 
occur reddish, and at the edges, bluish-green spathic masses. The 
latter gave on analysis the following results :— 

Si0 2 . A1 2 0 3 . BaO. MgO. MnO. Alkalis, Total. 

53*53 23*33 7*30 3*23 trace 11*71 99*10 

The absence of rubidium and csesium was proved. This variety 
differs in composition from the red variety from Jakobsberg, and 
from the variety found in Binnenthal, in Wallis. B, H. B. 

Garnet (van# Spessartite) from Amelia Co#, Virginia# By 
0. M. Bradbury (Ohem. Neivs, 50, 220).—The specimen is, from the 
mica mines of Amelia Co.; it is of a pale pink to flesh odour, re¬ 
sembling rhodonite more than the usual form of garnet. Its hardness 
is 6*5, its sp* gr. 4*20. From the following results, it will be seen that 
the manganese is higher, whilst the iron and aluminium are lower 
than usual:— » 

SiO fi . AI 3 O 3 . FeO. MnO. CaO. MgO. OH 3 . 

■ 36-34 12-63 4'oV 4420 1-49 0'47 trace = 99-70 

' 3). A. L. 

r 2 
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Kaslinite from Calhoun Co., Alabama. By G. H. Rowak 
( Qhem . News, 50, 220).—The specimen is unusually pure, and comes 
from near Jacksonville. It is white with a creamy tinge, earthy with 
clayey odour, adheres to the tongue, and is slightly greasy to the 
touch. Its sp. gr. = 1-688. The following are the results of its an¬ 
alysis :— 


s;o 2 . 

A1A- 

CaO. 

H 2 0. 

Mg0,Fe 3 0 3 . 

45-77 

39-45 

0-79 

13-96 

trace = 99*97 


D. A. L. 

Infusorial Earth from Richmond, Virginia. By J. M, 

Cabell ( Ghem . News, 50, 219).—As previous analyses of this sub¬ 
stance have apparently been made on impure specimens, a specimen 
was procured composed almost exclusively of distinguishable infu¬ 
soria. It is white with a tinge of yellow, is slightly harsh to the 
touch, and has a sp. gr. of 2''321. The results of analysis are ap¬ 
pended :— 

Nitrogenous 

matter 

,Si0 2 . AL0 3 . Fe 3 0 3 . CaO. MgO. K 2 0. N%0. (N x 6). OIL. Total. 
75*68 9 : 88 2*92 0*29 0*69 0*02 0*08 0-84 8-37 = 98*77 

The water and silica were made up in the following manner:— 

Silica dissolved by boiling 1 hour with 20 per cent, soda, 29'60 
„ „ „ 2 hours „ „ „ 4*79 

„ undissolved „ „ „ 4T29 


7568 

Loss hy drying over H 2 S0 4 .... 3*37 

Loss at 100 °.... .... 1*17 

Loss by ignition (less NT) .. . 3*83 

Water ..... 8*37 

D. A, L. 

Description of a Crystal of Euclase. By M. Guyot (Min, 
Mag,, 5, 107—108).—The crystal comes from the mining district Boa 
Vista, near Villa Ricca, Brazil, where alluvial strata containing 
diamonds occur with chlorite schist. The weight of the crystal is 
15*45 grams ; sp. gr. 3*087. It is 35 mm. long, sea-green like beryl, 
with vitreous lustre, nacreous on the cleavage planes. One termina¬ 
tion is perfectly developed, the other fractured. The prism ooP gave 
the angle 144° 37'. The following planes were present :—oo3Poo, 
ooljoo, OP, ooP, oo£2, 3P3, 3R3, 2P2. The crystal is one of the 
inest crystals of euclase which has ever been discovered. 

B. H. B. 

of Chloropal from Albemarle Co., Virginia. By 
(Qhem , News , 50, 219^—220).—The mineral is found 
pieces of various sizes in a ferruginous clay j the neigh- 
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bouring rock is largely composed of quartz, felspar, and epiclote. 
When dug out, it is massive and soft; when dry it becomes harder 
and brittle with earthy fracture. It can be cut with a knife, giving 
a slightly lustrous surface, greasy to the touch. ‘It does not 
adhere to the tongue, and is of a light yellowish-green colour. Its 
hardness is about 1; its sp. gr. = 2*06. When treated with hydro¬ 
chloric or sulphuric acid, it is decomposed with separation of silica. 
Its composition is— 

&i0 2 . Ai>0 3 . Fe 2 0 3 . FeO. CaO. MgO. OH 2 . Total. 

38-64 20-05 22*18 0*04 1*09 0'44 15*71 = 98-15 

which nearly corresponds to that of pinguite, a variety of chloropal, 
2Al 3 0 3 ,3Si0 2 + 4jH a O. D. A. L. 

Orthite from Virginia. By G. A. Konig ( Jahrl . /. Min., 1885, 
1, Ref., 14).—In the mica mine near Amelia Court House, Virginia, 
two specimens of orthite were found. They were pitch-black and 
hard, but covered with a thin reddish-brown incrustation. Sp. gr. 
3*368. The mineral fuses with intumescence to a black slag, and is 
decomposed by concentrated hydrochloric acid and dilute sulphuric 
acid. The analyses gave— 

Si0 2 , A1 2 0 3 . Fe 2 0 3 . Cc0 2 . La 2 0 3 + Bi 2 0 3 . FgO. CaO. 

32*90 17-80 1-20 8*00 14*20 10*04 11*32 

MnO. H 2 0. Total. 

1*00 3-20 99*66 

„ together with a trace of uranium, but neither yttrium nor beryllium. 

B. H. B. 

Variety of Saponite. By J. J. Dobbie (Min. Mag., 5,131—132). 
—The variety of saponite described is of a deep chocolate-brown 
colour. It was obtained from the dolerite of the Oathkin Hills, near 
Glasgow. It occurs in irregular lenticular patches, or in horizontal 
veins. It has a concho’idal fracture and soapy feel. H. = 2. Sp. gr. 
2*214. The analyses gave the following results 



SiO a . 

-A-ljiOa. 

CoOy. 

FoO. 

CaO. 

MgO. 

C0 3 . 

h 2 o. 

Total. 

I. 

40-07 

6-61 

4-16 

8-69 

2-67 

19*24 

0-38 

17-16 

98-98 

II. 

89-90 

6-94 

8-75 

8-91 

2-32 

19*28 

0*40 

17-28 

98-78 

III. 

40-81 

6-77 

4-28 

8-73 

2-09 

19*76 

0*36 

1711 

99-91 


At 100°, 13*02 per cent, of water is given off. Thfc Oathkin Hills 
mineral differs from other saponites in containing a larger percentage 
of ferrous oxide, and a smaller percentage of total water. 

B. H. B. 

Relation between the Optical Properties and Chemical Com¬ 
position of Pyroxene. By C. Dqelter, (Jahrl). f. Min., 1885, 1, 
Mem., 43—68).—The admixture of FeCaSi 2 0 6 with the silicate 
CaMgSi 2 U«, causes an increase in the value of the extinction angle in 
the plane of symmetry, and in the prism faces. In the same way, 
this increase is brought about by the admixture of silicates of the 
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formula B»"R"'J3i0 6 , and the same amount per cent, of the latter 
silicate effects a greater alteration in the extinction angle than is 
effected by CaFeSi 2 0 6 . If the sums of all these silicates (C&FeSi 2 O fl 
and R/'B/'^SiOg) he taken as abscissa, and the values of the extinc¬ 
tion angles be taken as ordinates, the curve obtained is y = a + bx 
-jr <% If, however, for abscissae the values of FeO, Fe 2 0 3 , and AI 3 O 3 
(together or separately) are taken, a less regular curve is obtained. 
The curve for the diopsides (combinations of CaMgSi«aQ| and 
CaFeSi 2 0«) does not coincide with that for the alumina augites. For 
the lime-magnesia' silicate, theoretically perfectly free from iron and 
alumina, the extinction angle is about 82° 30'. The value of the 
angle formed by the perpendicular to the orthopinacoid and an optic 
axis, increases, as a rule, in proportion to the total amount of ‘ the 
iron and aluminium silicates present. B. H. B. 

New Mineral from Godemas. By Lodin (Jahrb. f. Min ,, 1885, 
1, Ref., 28).—At Godemas (Hautes-Alpes), two ore veins occur in 
the masses of finely-granular muscovite granite, stratified conform¬ 
ably to the gneiss beds. One vein contains quartz, iron pyrites, 
copper pyrites, blende, and a little argentiferous galena; the other 
contains quartz, blende, and antimonial fahlerz, rich in silver. The 
analysis of the mass filling the second vein gave the following 
results:— 

Si0 2 . S. Sb. As. Cu. Fe. Zn. Pb. Ag. Total. 

66*31 9*93 3*85 0*15 5*98 2*09 8-67 0*80 0*15 97*93 

From the same vein, the author obtained a compact, homogeneous 
mineral of a dark bluish-grey colour and fibrous texture, with sp. gr. 
6*17. It fuses at a dull red heat, and gives grains resembling the 
original mineral. The composition is as follows :— 

Si0 2 . S. Sb. As. Cu. Fe. Pb. Ag. Total. 
0*25 17*54 0*62 trace 44*52 0*79 35*87 0*11 99‘70 

This corresponds to the formula 2CuS + PbS. As the mineral con¬ 
tains but little antimony and silver, although the vein-mass is com¬ 
paratively rich in these metals, the author is of opinion that it was 
formed by the action of the fahlerz on the galena, poor in silver, 

■ ‘ ‘ B/H, B. 

Nepheline Bocks in the United States, By J. E. Wow 

('J ahr \f Min p 1885 > 1 , Mem., 69).—The author collected in the 
Crazy Mountains, Montana, peculiar eruptive rocks, which in veins 
and masses penetrate the horizontal sandstone and conglomerate of 
the Cretaceous formation. These rocks consist of nepheline, a 
mineral of the sodalite group, augite, magnesia mica, olivine, nxagne- 
tite, apatite, and the usual accessory constituents. These eruptive 
masses, therefore, belong to the nepheline rocks, a class hitherto 
* undiscovered m the United States. B. H, B, 

^ By HXfke (Jahrl.f. Min 1885,1, 
vv v ^ autumn of 1882, a new meteoric iron was 
in Mexico, at a depth of 25 to 30 cm. From 
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the slight depth, it was concluded that the meteorite had reached that, 
spot during the year 1882. The iron has a prismatic-pyramidal 
shape, and weighs 40 kilos. Sp. gr. 7*74—7*89. The analysis gave 
the following results:— 

Fe. Hi. Co. P and C. 

91-78 8*35 0-01 traces 

The meteorite has been purchased by the British Museum. 

B. H. B. 

Meteoric Sand. By F. Matjgini (Gazzetta, 14, 130^-136).—The 
peculiar glowing appearance of the sky at dawn and twilight observed 
during the winter months of 1883-1884, was attributed by some to 
particular atmospheric conditions, such as general stillness, and an 
extraordinary quantity of aqueous vapour diffused at high elevations ; 
hat by others to the volcanic dust of the Krakatoa eruption. Yung, 
in Geneva, and Nordenskioid, in . Stockholm, have observed the 
presence of iron in meteoric dust which fell on snow. On the 16th 
and 19th February, and March 10th, 1884, the author collected some 
red-coloured dust at Reggio, in Calabria, which, when examined under 
the microscope, seemed to consist of mica, quartz, and irregular 
polyhedric crystals. The glowing phenomenon, accompanied by 
rain, was observed on these dates. An incomplete analysis of this 
dust, when freed from organic matter, gave the following results : 

Magnetic iron oxide. 6‘4 

Insoluble in acids -.... 38 75 

Soluble in acids.. 54*85 

The insoluble portion contained sulphuric and phosphoric acids, silica, 
calcium, magnesium, arsenious and ferric oxides; and the soluble por¬ 
tion, aluminium, nickel, and manganous oxides. This dust differs 
from that obtained at Stockholm, in containing no cobalt and only 
.traces of nickel. The dust was not derived from Etna, for the direc¬ 
tion of the wind on the days in question was opposite to that in which 
Etna and Reggio are situated; and further, the volcanic ashes of 
Etna are black. It also differed from dust carried from the deserts of 
Sahara by the sirocco in containing iron (see Abstr., 1884, 165), so it 
would appear to be of peculiar origin. V. H. V. 


Mineral Water of Salies-du-Salat. By F. Sabatier (Bull 
Soc . C/wm., 42, 98—99).—The following results were obtained on 
analysis of the mineral water of Salies-du-Salat (in the department 
of Haute-Garonne), the outflow of which has been known for several 


centuries:— 

1 kilogram of the water contains— &mns. 

Sodium chloride.. 31*494 

Potassium chloride. .. 0’5105 

Sodium sulphate .. 0-4924 

Calcium sulphate .. * - * 2*6785 

Magnesium sulphate ....... *.. < .. Q‘5592 

Calcium carbonate *..... - *... * * * *v- ••• * 0*3136 

Sodium silicate ■ * *•* 0*0096 
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There were also found traces of bromine and iodine, nitric and 
boric acids, together with aluminium, lithium, strontium, iron, manga¬ 
nese, and zincl As these results are not in accordance with the 
analyses of Bories and Filhol, it is probable that there are irregular 
or periodic variations in the composition of the spring, 

r y. h. y. 

Water from the Bed Spring of Zacaune (Tarn, France). By 

L. Soubeiran and G. Massol (Jour. Pliarrn . [5], 9, 85—89).—This 
ferruginous spring rises on the hank of a mountain composed of 
talcose schist of the transition period. 

10.20 c.c. of the water gave 38 c.c. of gas containing C0 2 = 6 c.c., 
0 = 5 c.c., and N = 27 c.c. A slight effervescence at the spring 
results entirely from the disengagement of nitrogen. The water was 
found to contain—in grams per litre:— 


FeCO*.. 

0*026 

Na,C0 3 .. 

0-033 

SiO a . 

0-031 

OaCOs. - 

0-052 

NaCI.... 

o-ooi 

Organic matter 

traces 

MgCO s .. 

0-013 


traces 

Total... * 

0-156 


A deposit formed by the spring consists mainly of iron oxide and 
silica; it moreover contains magnesia and lime, and effervesces with 
acid. J. T. 


Arsenic in Mineral Waters. By J. Lefort (Jour. Tharm . [5], 
9, 81—85).—In all analyses of mineral watei*s, the arsenic is repre¬ 
sented as being in the higher state of oxidation, as arsenates, and not 
as arsenites. The author recommends the well-known reactions with 
hydrogen sulphide, in slightly acidified solutions, as sufficient to 
determine the question. It is quite possible that arsenic may occur 
in natural water as arsenate if the mineralisation of the water has 
taken place under oxidising conditions; hut if under reducing condi¬ 
tions, then arsenites would be produced. J, T. 


Organic Chemistry. 


The Hydrocarbon, C 8 H U , prepared from AUyl Diethyl Gar- 
binol. By S. Beformatsky (J. jpr. Ghwi. [2], 30, 217—224).—The 
hydrocarbon, C 8 H 14 , is obtained by heating allyl diethyl carbinol with 
sulphuric acid; this reaction yields a liquid boiling at 120—-140°, 
from which, by a method similar to that employed in the purification 
of the hydrocarbon CioHis (Abstr., 1883, 1073), the hydrocarbon is 
obtained as a colourless liquid, insoluble in water, but easily soluble 
in alcohol, ether, and benzene, and boiling at 122—123°, It is oxi¬ 

dised by exposure to the air, forming the compound CbHuO», Its 
gr. at 0° is 0*7734, and at .1,5:4° 0*7588 (water at 0° = 1), at 15*4° 
(water at 20° = 1), and '0*75856 (water at 4° = 1), at IS 13 is 
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0*7572 (water at 20° = 1 ), and calculated for water at 4° as unit, it 
■is 0*75662, Its vapour-density is 3'81. The determination of its 
refractive index gave the following results, which are not in accord 
with the rule laid down by Briihl:— 



P. 

t. 

at 

4 



np. 

lly. 

I.... 

110 

ia° 

0-75663 

1 -44171 

1 -44477 

1 -45386 

1-46143 

2.... 

110 ! 

15 *4° 

0-75856 

1-44340 

1-44687 

1 -45577 



A. 

B. 

not — 1 
d • 


Rci. 

Biff. 

1-426975 

1 -42839 

0-63546 

0*64696 

0-5841 

0 -5845 

64-25 

64-29 

58-2 

58 '2 

6-05 

6-09 



A- 1 

d ' 

1 


: 

Ra. 

Difference. 

1 .. 

’ 

0-5646 

62-11 

56-94 

5-17 

2. 

0-5647 

62*12 

56-94 

5 *18 


Bromine unites with this hydrocarbon to form a heavy thick oily 
liquid. When oxidised, the hydrocarbon yields chiefly propionic and 
acetic acids, together with a small quantity of formic acid. 

If the constitution of this hydrocarbon is represented by the formula 
O 2 H 4 ! CBt.CgHa, the formation of these acids is easily explained. 

P. P. B. 

A Reddish Coloration of Cyanide Solutions. By L. Babel 
.( Ber 17, 2840—2841).—A reddish coloration has been frequently 
observed on adding potassium cyanide to cuprammonium solution, 
but the cause of’it is unknown to the author. A. K. M. 

Hydroferrocyanie Acid and its Derivatives. By A. IlItard 
and GK ( Oowvpt . rend., 99, 972—975 and 1024—1026).—The 

product of the action of hydrochloric acid on a concentrated solution 
of potassium ferrocyanide in presence of ether is not, as is commonly 
stated, hydroferrocyanie acid, but a compound of this acid with ether, 
H 4 PeCy6 5 2Et 3 0, This compound, is also obtained when dry ether is 
added to crystals of anhydrous hydroferrocyanie acid obtained by 
slow evaporation. It slowly loses its ether when exposed to the air, 
and if the compound is treated with sodium hydroxide the ether is at 
once liberated, and can thus be recovered perfectly free from alcohol. 

When dry hydroferrocyanie .acid is heated at 440° (in sulphm* 
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vapour), it loses only 46 per cent, of hydrocyanic acid, and yields a 
shamois-coloured crystalline residue of hydro-diferrous pentacyanide, 
'1) Fe(ClSr) 5 FeH. 

If ammonium ferrocyanide is heated at 440° until the product has 
a constant composition, it loses 62*4 per cent, of water and hydrocyanic 
acid, and a homogeneous insoluble compound is obtained of the com¬ 
position Fe(CK) 5 FeNH 4 . This is the ammonium salt of the pre¬ 
ceding compound. On further heating, it is decomposed into nitrogen, 
ammonium cyanide, and a den&e black carbide of iron, FeC 2 . 

When hydroferrocyanic acid is boiled with water in a vacuum, it 
loses hydrocyanic acid, and yields a dense crystalline citron-coloured 
compound, (2) FeCy 6 FeH<a 4- 2ILO, which is the acid corresponding 
with Williamson’s salt, FeCy 6 FeK 2 . 

If the boiling with water is effected in presence of air, instead of in 
a vacuum, a dark blue precipitate is obtained; this, however, is not 
Prussian blue, but has the formula (3) w(FeCoNjd 3 0). From its 
behaviour with potassium hydroxide it seems to be a hydrated ferroso- 
ferric ferrocyanide. 

If hydroferrocyanic acid is boiled with ammonium chloride and 
water in. a vacuum, a sulphur-yellow crystalline powder is obtained, 
which, when dried out of contact with air, has the composition 

(4) FeCy 6 ,FehTH 4 H 4 3H 2 0. 

If this compound is exposed to moist air, or if the original boiling 
is effected in presence of air, it is oxidised to a dark blue compound, 

(5) (FeCy 6 ) ? Fe 2 (NH 4 )2 4 6H 2 0. 

When this salt is heated at 440°, it loses water and ammonium 
cyanide, and yields the insoluble cyanide, ( 6 ) (FeCy fi ) 2 Fe 2 , corre¬ 
sponding with ( 1 ). 

These reactions are easily understood if it is assumed that hydro¬ 
ferrocyanic acid is a tetrabasic non-saturated acid with the con¬ 
stitution 

n: c.cnh.cnh 

i i 

x n:c.cnh.cnh 

The compounds (1), ( 6 ), &c., for example, differ from the corre¬ 
sponding ferrocyanides by at least CNR'. 

Nitroprussides may be classified with the pentacyanides (1), ( 6 ), 
&c.j described above. When sodium nitroprusside is heated at 440° 
in a vacuum, in an apparatus arranged as if for an estimation of 
nitrogen by Dumas’ method, jt reaches a limit of dissociation when it 
has lost 29’9 per cent, by weight. The decomposition is represented 
by the equation FeCy s Na s NO + 2H a O = FeCy.Naj + NO -f ON 
+. 2H a O. The three gaseous products, however, react on one another 
with formation of black compounds. Ferroso-sodium tetracyauide, 
FeNatCyt, is a chamois-coloured crystalline compound which is 
scarcely altered at a dull red heat, but loses a little cyanogen at 
bright redness. It is insoluble in, and is not decomposed by, water. 

. It is evident that the compounds formed by the union of metallic 
^pyanides furnish at least three definite and distinot types, viz. 

- ‘ • FeCy t R,, FeCy»R* FeCy 4 R,. : C. H. B. 
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Derivatives of Cyanethine. By 0. Buss (/. pr. Ghem. [2], 
30, 145—171). —Monobromocyanethine, C 9 HuBrN 3 , is prepared by 
beating bromine and a solution of cyanethine hydrobromide in sealed 
tubes at 80—100° ; tbe product of the reaction is monobromocyanethine 
hydrobromide , from wbicb tbe free base is obtained by decomposition 
with ammonia. It crystallises in small needles, is sparingly soluble, 
in water, and easily soluble in alcohol, ether, and chloroform; it 
melts at 153°. Monobromocyanethine is a base forming salts which 
are soluble in water and alcohol, and easily obtained in well-defined 
crystals. The hydrochloride forms a sparingly soluble compound with 
mercuric chloride, an aurochloride , C 9 Hi 4 BriN 3 ,HAuCl 4 , crystallising 
in yellow shining needles, and a platinochbride, (G £ H u BrlSi2^2^01^ 
crystallising in rhombic octahedrons. 

Ethoxy cyanethine, C 9 HuN 3 .OEt, is obtained by heating mono¬ 
bromocyanethine with an alcoholic solution of sodium ethylate; the 
base is extracted from the product of the reaction by ether, from 
which it separates on evaporation as a solid mass consisting of 
rhombic leaflets. It melts at 115°, commences to sublime even at 
100°, and can be distilled unchanged at over 300°; it is soluble in 
cold water, forming an alkaline solution, from which when heated the 
base separates as an oil; this solution precipitates copper and lead 
salts as hydroxides. The base is easily soluble in alcohol, ether, 
chloroform, and acids. Its salts are easily soluble in alcohol and 
water, and crystallise well; it forms crystalline double salts with 
silver, platinum, and gold salts. Mercuric chloride produces a white 
precipitate in solutions of the hydrochloride; when heated, this melts 
to form an oil. 

Ethoxyhydroxycyanconine, C 9 H 12 (0Et)lSr2.0H, is formed by treating 
the above compound, dissolved in glacial, acetic acid, with nitrous 
acid. From ether, it separates as a radiated crystalline mass, melting 
at 51°; it exhibits great resemblance to ethoxycyanethine, its 
aqueous solutions have a neutral reaction, and with silver nitrate give 
a white precipitate of the compound C 9 HnAg(QEt)N 2 .OH. When 
ethoxycyanethine is heated with concentrated hydrochloric acid in 
sealed tubes at 180—200°, a compound is produced which is ap¬ 
parently the dihydroxy-base GaH^NaCOET^. It crystallises from 
ether in needles melting at 151°; its aqueous solution has a neutral 
reaction. The nitrate gives with silver nitrate a precipitate of the 
compound C 9 Hi 2 AgN*i(OH) 2 + H 2 0. The hydrochloride forms a 
yellow oily compound with gold chloride. With chlorine-water and 
bromine-water, its aqueous solutions give white precipitates of poly¬ 
chlorides and poly bromides respectively. 

Methoxycyanethine, C 9 H u N 3 .OMe + H 2 0, is obtained from mono¬ 
bromocyanethine by acting on it with sodium methylate. It crystal¬ 
lises from ether in rhombic crystals, which effloresce, and melt at 130°. 
It exhibits a great resemblance to the ethoxycyanethine, and like it 
is converted into a hydroxy-base, 0 9 Hi 2 ( 0 Me)Njj.QH, when treated 
with nitrous acid. . . " 

Monobromohydroxyci/ancomne t OaHwBrHa.OH, is obtained by 
heating monobromocyanethine with hydrochloric acid in sealed 
tubes at 200%It is identioaU^ by'.’E, v. Meyer 
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(Abstr., 1883, 353) by the action of. nitrons acid on monobromocyan-. 
ethine. 

Anilidocyanethine , CgHuNa-NKPh, is formed, together with aniline- 
hydrobromide, by heating monobromocyanethine with aniline in sealed 
tubes at 200—230°. It is insoluble in water, and slightly soluble 
in alcohol, from which it crystallises in groups of shining leaflets 
melting at 125°. It is a base easily soluble in acids, from whicb 
sodic hydroxide and ammonia precipitate it. Bromocyanethine, 
when carefully fused with zinc ammonium chloride, yields a base, 
probably C 9 Hu(NH 3 )N 3 . Potassium cyanide converts the mono- 
bro mo-compound into cyanethine. 

Tribromocyanethine , OgHjaBraNV In the presence of water, the 
action of bromine on cyanethine produces chiefly monobromo- together 
with a small quantity of tribromo-cyanethine. When a solution 
of cyanethine and chloroform is heated with bromine in sealed 
tubes at 100°, the latter compound is formed; it crystallises from 
alcohol in lustrous rhombic leaflets melting at 126°. It is easily 
soluble in ether and chloroform, but insoluble in water, and is soluble 
in strong acids, the salts formed being decomposed by water. The 
aurochloride forms yellow, lustrous, silky needles. 

Tribromhydroxycyanconine , C 9 H 10 Br 3 ]Sr2,OH, is formed by treating 
the tribroino-compound with nitrous acid; it melts at 149°, crystal¬ 
lises in white needles, insoluble in water, and resembles the mono.? 
bromohydroxy-base. 

TrichloroGyanetJiine , C 9 H W C1 3 N 3 , is obtained by the action of chlorine 
on a solution of cyanethine in chloroform; the residue obtained after 
evaporating the chloroform solution is dissolved in absolute alcohol, 
and on addition of water yields the triehloro-compound in lustrous, 
pearly, rhombic leaflets, melting at 110°. This compound resembles 
the tribromo-derivative, and like it is converted by the action of 
nitrous acid into a hydroxy-base, CgHioClsNs.OH, which crystallises 
in needles melting at 132°. 

An alcoholic solution of sodium ethylate converts trichloro- 
cyanethine into a brown oil, probably the triethoxy-base. 

Triamidocyaneihine seems to be produced by the action of alcoholic 
ammonia on trichlorocyanethine in sealed tubes at 130°. It is a baiw 
and forms tbe platinoehloride [ 0 8 H ia (NH 2 )aN 8 ] 2 ,H 3 Pt 0 l 6 . 

Tetrachlorocyanconine , C e H 1() Cl3N 2 C3, is formed by the action of 
phosphorus pentachloride on the trichlorhydroxy-base. It is an oil; 
when treated with concentrated sulphuric acid, it is reconverted into 
this same hydroxy-base, 

Hydroxycyanconine is formed by the action of hydriodic acid on 
the trichlorohvdroxy-base. 


Moniodocyanethine , CgHuIIS 3 , is formed when a solution of cyan- 
ethine in dilute sulphuric acid, heated on a water-bath, is treated with 
nitric acid until all iodine disappears. On adding caustic soda, 
dte compound is precipitated in small white needles. The base is 
easily , soluble in acids and caustic alkalis, and melts at 152°. It 
|§|Fms an Aurochloride, (C 9 H 14 Il!T 3 ),HAuCl 4 , which crystallises from 
9|Wb61 ..an orange-yellow leaflets.' 

CfiHijIlS’a.OH, is formed by the action of 
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faming nitric acid on the iodo-base dissolved in glacial acetic acid. 
It is soluble in acids and alkalis, water, and ordinary solvents; it 
crystallises in aggregates of needles, resembling the corresponding 
bromo-derivative, and melts at 157°. By the farther action of nitric 
acid hydroxycyanconine is obtained (Zoc. dt ). P. P. B. 

Action of Allyl and Isobutyl Iodides on Zinc and Acetone. 
By E, ScHATzkY ( J '. pr. Ghem. [2], 30, 216—217).—These bodies 
react on one another, producing allyl dimethyl carbinol and a small 
quantity of a liquid of the composition Ci 0 H 20 O, boiling at 192— 
196°. This compound the author regards as isobutylallyl dimethyl 
carbinol, a homologue of the bye-product obtained by Dieff in the 
preparation of allyl dimethyl carbinol (Abstr., 1883, 1076). 

P. P. B. 

Composition of a Bye-product obtained in the Preparation 
of Diallyl Carbinol. By W. Schestakoff (J. pr. Ghem. [2], 30, 
215).—This substance, which has the composition Ci 0 Hi 8 O, is probably 
analogous to that obtained by Dieff (Abstr., 1883, 1076) in the pre¬ 
paration of dimethyl carbinol; it may be regarded as propyl diallyl 
carbinol. P. P. B. 

Derivatives of Symmetrical Isodichlorethyl Ether (Ethyl- 
idine Chloride). By A. Geuther ( Annalen , 226, 223—231).— 
Laatsch has lately shown (Abstr., 1883, 788) that the substance 
known as ethylidine oxychloride has the formula 0(CHClMe) 2 ; the 
present paper describes derivatives prepared from it by double decom¬ 
position with metallic salts of organic acids. 

The acetate , 0(CHMe.0Ac)2, a colourless liquid of faint ethereal 
odour, boils at 191—193°, has sp. gr. 1*071 at 16°, and 1*067 at 20°. 
When agitated for a long time with cold water, it is decomposed into 
aldehyde and acetic acid. It is not decomposed by aqueous sodium 
carbonate in the cold; on heating, aldehyde resin separates. The 
propionate , 0 (CHMe.C s H 50 2 ) 2 , a colourless liquid of faint ethereal 
odour, boils at 210—215°, and has a sp* gr. of 1*027 at 26°. The 
butyrate , C l2 H 2 20 8 , a colourless liquid of sp. gr. 0*994 at 20°, boils at 
285—240°, and does not seem to be decomposed by water. The formate, 
CflHioOft, is a colourless liquid of penetrating odour; it boils at 175 
—185° with partial decomposition, and has a sp. gr. of 1*314 at 21°. 
When heated at 150° in sealed tubes, it is decomposed with separation 
of a brown resin and formation of carbonic oxide, formic acid,, and 
aldehyde. The benzoate , Ci fl Hi 8 O fi , crystallises in slender* colourless 
needles. The succinate, CsH I2 0 6j is a colourless viscid substance, 
sparingly soluble in water, but readily soluble in very dilute aqueous 
soda. 

Attempts to prepare a mixed acetate and butyrate-were not success^* 
ful. When the acetate is heated with butyric anhydride at 180—190% 
in sealed tubes, the butyrate and acetic anhydride are formed; the 
reverse reaction could not be effected, A. J. G. 

/Optical Inactivity of Cellulose and the Rotatory Power of 
Pyroxylin. By A, BjSchamp ( Gompt . rend., 99, 1027—1029).T~The 
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author criticises Levallois’ paper (Abstr., 1884, 1288), and gives a 
resume of his own earlier researches ( Corrupt, rend., 42, 1210, and 51, 
255), According to his results, insoluble cellulose and the soluble 
cellulose obtained by the action of sulphuric acid, are both optically 
inactive. . Prolonged action of various reagents, such as sulphuric or 
hydrochloric acid, however, converts the cellulose into substances 
having a high dextrorotatory power, but these substances can be 
completely converted into dextrose. Many specimens of pyroxylin 
are optically inactive, but others have a dextrorotatory pow^j which 
varies considerably with different samples^ The cellulose obtained by 
reducing these pyroxylins is optically inactive. It would seem, there¬ 
fore, that any rotatory power possessed by derivatives of cellulose is 
due to some molecular transformation resulting from the action of 
the reagents employed. C. H, B. 

Grevillea Gum. By G. Pletjrt (Jour. Pharm. [5], 9, 479—480). 
—An exudation occurs frequently upon the trunk of the Grevillea 
rohusta (Proteaceas), similar in appearance to the gum of the cherry 
tree. The author has examined a product from Algeria. It is 
yellowish-red, slightly translucent, and - slightly friable. In water it 
swells' a little, and slowly produces a very persistent white emulsion, 
which passes through all filters. It contains no starch, but gives 
3 per cent, of ash, principally calcium carbonate, with a little potash. 
The emulsion treated with absolute alcohol gives a copious precipitate 
of gum proper. When the alcoholic solution is evaporated, it gives 5'6 
per cent, of a reddish transparent resin, with slightly acid properties ; 
this is soluble in alkalis and carbon bisulphide. The gum pi'oper is 
grey; does not appear to give a true solution in water, the liquid being 
turbid and viscens; it gives no precipitate with ferric chloride. The 
gum already soaked in water, dissolves immediately if a little potash 
lime, or potassium carbonate be added, and the solution gelatinises 
under the influence of a ferric salt. This characteristic reaction dis¬ 
tinguishes this product from all other known gums. The gum is 
leevorotary, and has no action on Fehling’s solution. Lead acetate 
gives a white precipitate, copper sulphate a blue gelatinous one. 
Nitric acid converts it into mucic acid, mixed with a little oxalic acid. 
Dilute sulphuric acid after long boiling produces a sugar similar to 
that obtained from Senegal gum. J, 

Etbenylamidoxime and its Derivatives. By E. Nordmann 
(Per., 17, 274(5—2756).—In continuation of Tiemann and Kruger’s 
work (Abstr., 1884, 734 and 1325}, the author has studied the com¬ 
pound obtained by the action of hydroxylamine on acetonitrile, 

Mhemjlamidomney C 2 H 6 N 2 0, was obtained by acting on acetonitrile 
with hydroxylamine. The hydrochloride , C 3 H a N 2 O,H01, forms glisten¬ 
ing, white, hygroscopic scales which melt at 140°, and are very stable 
when pure. Care must, however, be taken during the process of 
purification to avoid the presence of free hydrochloric acid, as other¬ 
wise much decomposition takes , place. The hydrochloride is easily 
soluble in water and alcohol, insolnble in ether, chloroform, <fcc. The 
free base is very unstable, and is heat prepared by the addition ’of the 
calculated quantity of sodium ethylate to a dilute alcoholic solution of 
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the hydrochloride, separation of the sodium chloride by the addition 
of ether, and evaporation of the solution at the ordinary temperature 
under reduced pressure. Even then, slight decomposition always 
takes place. The free base crystallises in Tong colourless and odour¬ 
less needles, which melt at 135°, and are stable in dry air. It is 
insoluble in benzene, ether, and chloroform, easily soluble in alcohol 
and water, and the aqueous solution gives a deep-red coloration with 
ferric chloride. It is moi*e easily decomposed by heat than the 
analogous benzenylamidoxime, but resembles the latter in its pro¬ 
perties and reactions. Its constitution is probably JNH^.OMe ! HOH. 
It possesses both basic and acid properties. The sulphate is very 
hygroscopic, and scarcely crystallisable; the alkali salts are very 
unstable. The free base is decomposed by water, more readily by 
acids, into acetamide and hydroxylamine, NH^.CMeiNTOH -j- H 2 0 = 
$H 2 .OH + NH 2 .COMe. Sodium nitrite decomposes the hydrochloride 
thus: hTHjj.CMe ! NOR + HN0 2 = NH 2 .COMe + N 2 0 + H,>0, but 
there appears always to be a small quantity of a very volatile sub¬ 
stance formed, which the author thinks is perhaps diethenylazoxime, 

CMe<^'^>CMe. The methyl and ethyl ethers of ethenylamid- 

oxime are very unstable, hygroscopic compounds. Ethenylamidoxime 
benzyl ether , NH 2 .CMe! NO.GjH?, is obtained by adding the calculated 
quantity of sodium ethylate to a solution of the hydrochloride in 
absolute alcohol, and then digesting with benzyl chloride. It forms a 
pale.yellow oil, which cannot be distilled even in a vacuum, and at the 
ordinary pressure decomposes at 200°. Benzaldehyde and ammonia 
are amongst the products of decomposition. The ether is almost 
insoluble in water, easily soluble in alcohol, ether, <fcc. This ether is 
much more stable towards acids than ethenylamidoxime, and has lost 
the acid properties of the latter. The hydrochloride forms small 
white flakes which melt at 163°, and yields a platinochloride crystal¬ 
lising in brownish-red prisms. 

When etheny lamidoxime is gently warmed with aniline ethenylanu 
lidoxime , NHPh.CMe ! NOH, is formed. It is very stable, forms 
large brownish-yellow flakes and melts at 121°. It is soluble in 
alcohol, ether, benzene, and boiling water, almost insoluble in cold 
water. It forms acid and basic salts, and yields a crystalline platino¬ 
ehloride. An alcoholic solution, when treated with ferric chloride, 
turns deep violet, and with excess of the reagent olive-green; when 
the solution is heated, both colours change to reddish-brOwn. 

When etheny]amidoxime hydrochloride is heated with benzoic 

chloride, eihemjlazoximelenzenyl, This 

- compound forms long white needles, melts at 57° to an oil which 
distils readily in a current of steam, and begins to sublime at 70—80*. 
It is soluble in alcohol, ether, and benzene, insoluble in water. It is 
isomeric with Tiemann and Kruger’s benzenylazoximethenyl, melting 
at 41°, and is similar to it in properties.. 

When ethenylamidoxime is heated with acetic anhydride, a yellow 
syrup is obtained, which probably contains diethenylazoxime, but the 
author has not yet succeeded in isolating-the latter compound. 
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Propertyla'nvidoxime is formed by the action, of hydroxylamine Oil 
propionitrile, and is now undergoing investigation. L. T, T. 

Trioxyrnethylene. By L. Pratesi ( Gazzetta, , 14, 139—141).— 
The formula (C 3 HO) 3 generally assigned to the polymeride of meth- 
aldehyde is based on its conversion of hydrogen sulphide into the 
corresponding sulphur compound thiomethaldehyde, whose composi¬ 
tion is shown to be (C 2 HS) s from a determination of its vapour- 
density and the composition of its crystalline compounds with silver 
nitrate. This argument cannot, however, be considered final, for 
ethaldehyde, under similar conditions, is converted not into its 
sulphur analogue, but into a substance easily transformed into 
parathioethaldehyde (C 2 H 4 S) 3 . 

In order to throw some light upon this question, the author has 
heated oxymethylene in sealed tubes, with a trace of sulphuric acid, 
in such a way that the resultant material can sublime in a cool part 
of the tube. A sublimate is formed which, when resublimed, can be 
obtained in long flexible crystals 10 cm. in length; they are very diffi¬ 
cult to pulverise, have the irritating odour of methaldehyde, and 
sublime slowly at ordinary temperatures. They melt at 60® and are 
soluble in water, alcohol, and ether, the solutions reducing ammoniacal 
solutions of silver nitrate in presence of potash. Vapour-density 
determinations gave results corresponding with the formula (CH*0) 3 * 
This substance may be designated a-trioxymethylene. It is propos&tl to 
carry on investigations regarding the transformations of this substance. 

V. H. V. 

Action of Hydrocyanic Acid and of Dilute Sulphuric Acid 
on Aldol. By 0. A. Lobry de Brtjyh ( Bull Soc. Ohim 42, 161— 
166).—A slightly acid solution of potassium cyanide was mixed with 
an , ethereal solution of aldol in the proportion of 1*5 molecular propor¬ 
tion of cyanide to 1 of aldol, sufficient hydrochloric acid added to de¬ 
compose the cyanide, and the liquid allowed to remain two hours. The 
ethereal solution was then removed and evaporated, the syrupy residue 
treated with water two or three times to remove unaltered aldol, and the 
product dried over calcium chloride. In this way, a colourless liquid 
is obtained, containing 6’5 per cent, of nitrogen, a result agreeing 
with the formula (CiHaOsLjHCN. The same compound is obtained 
when one and the same quantity of aldol is subjected to four succes¬ 
sive treatments with nascent hydrocyanic acid. When this compound 
is boiled with concentrated barium hydroxide solution, a salt is formed 
which could not he obtained pure. Analysis showed, however, that 
its composition more nearly approaches that of an acid containing C fl 
than 0 6 . Other salts were obtained, but they are very unstable, and 
do not crystallise. 

; When 1 vol.of aldol is mixed with 2 vols. of pure liquid hydro¬ 
cyanic acid, and the mixture allowed to remain, a heavy oily liquid 
separates and finally crystallises in small needles. When these 
needles are . purified by washing, drying, and recrystallising from 
,^^ ; ;’the(y,:.anelt at 113—114°, have the composition. C»H w O*, 
and are,identical with the isodialdane described by Wurtz. Liquid 
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hydrocyanic acid, therefore, acts towards aldol as a dehydrating 
agent. 

If aldol is mixed with about six times its weight of sulphuric 
acid of sp. gr. 1*32, a flocculent precipitate gradually forms, very 
solublein alcohol and ether. This precipitate is a mixture of 
CeHwO, (2C 4 H e 0 2 -H 2 0) and (3C 4 H 8 0 2 --2H 2 0) in propor¬ 

tions varying with the conditions. When the solution from which these 
floceulent precipitates have separated is exhausted with ether, the 
ethereal solution evaporated, and the product dried in a vacuum, the 
compound C 12 H 20 O 4 is obtained as a colourless liquid. 

The facts that 2 mols. of aldol combine with only 1 mol. of hydro¬ 
cyanic acid, and that the aldol forms isodialdane in contact with 
liquid hydrocyanic acid, would seem to indicate that the aldol has 
undergone condensation with formation of dialdol. C. H. B. 

Some New Sulpho-derivatives of the Fatty Acids. By J. 

M. Lov^n (Ber ., 17, 2817—2825).— Thiodiglycollic acid is readily 
obtained by the action of sodium sulphide on sodium monochloracetate, 
both in concentrated solution; the product is acidulated with sul¬ 
phuric acid and extracted with ether. The properties of the acid so 
obtained agree with those of the thiodiglycollic acid prepared by 
Schulze (Zeit.f. Ghent ., 1865, 73), Schreiber(this Journal, 1876, ii, 398), 
and Andreasch (Abstr., 1880, 236). The lead salt has the formula 
S(CH 2 .COO) 2 Pb. When thiodiglycollic acid is neutralised with au 
alkaline carbonate and a 5 per cent, solution of potassium perman¬ 
ganate gradually added, heat is developed, whilst sulphonediacetic 
acid , S0 2 (CH 2 .C00H) 2 , is produced; this crystallises in rhombic 
plates melting at 182°, is very readily soluble in water and alcohol, 
less so in ether. When it is heated to about 200 °, it decomposes 
into carbonic anhydride and dimethylsulphone. The barium salt, 
S0 2 (CH 2 .C00) 3 Ba -h 5H 2 0, readily parts with 4 mols. H 2 0, bnt it 
cannot be obtained anhydrous, heat decomposing it with formation of 
dimethylsulphone. Ethyl sulphonediacetate , S0 2 (CH 2 .C00Et) 2 , forms 
a thick oil, nearly insoluble in water, and is decomposed by distillation; 
it yields a voluminous amorphous precipitate, S0 2 (CHNa.C00Efc) 2 , 
with sodium ethylate, and is converted by aqueous ammonia into the 
amide, S0 2 (CH 2 .C0FH 2 ) 2 . Sulphonediacetamide forms lustrous 
scales, sparingly soluble in cold, readily in hot water; it turns brown 
at 220 ° without fusing. SulpUonedipropionio acid , SO^CaH^COOHa), 
obtained by the oxidation of thiodilactylic acid (Abstr., 1884, 1298), 
crystallises in four-sided plates, melts at 155—156°, and is extremely 
soluble in water, alcohol, and ether. It may also be prepared by 
the action of methyl iodide on ethyl sulphonediacetate and sodium 
ethylate. Sulphonedibuiyric acid , S 02 (C 3 H 6 .C 00 H) 2 , may be obtained 
by heating together ethyl sulphonediacetate (1 mol.), sodium ethylate 
(2 mols.), and ethyl iodide (2 mols.) at 120—130°, and saponifying 
the ether produced by baryta-water; it crystallises in well formed 
octahedra melting at 152°. When the product of the action of methyl 
iodide on ethyl sulphonediacetate and sodium ethylate described above 
is treated in the same way with a second quantity of sodium ethylate 
and methyl iodide, and the product decomposed by means of hot 

VOL. XLVIIL s 



242 


ABSTRACTS OF CHEMICAL PAPERS. 


baryta-water, barium sulphonediisobutyrate, S0 2 (C s H n . COO) s Ba 
-h 2^H 2 0, is obtained; it forms vitreous needles, sparingly soluble 
iu cold, moderately in hot water. The free acid melts at 188°. . 

A. K. M. 

/3-Dipropylacrylie Acid. By A, Albitzicy (J. pr. CJrnn. [2], 30, 
209—212).—This acid is obtained from /3-dipropylethylcnelactic 
acid by acting on it with phosphorus pentachloride or sulphuric acid; 
the crude acid is purified by conversion into its zinc and other salts. 
It forms a hard white crystalline mass, is soluble in alcohol, ether, and 
benzene, and crystallises from the latter in needles melting at SC¬ 
SI 0 . Its constitution is expressed by the formula CPr 2 a '. OJELCOOH. 

The sodium and potassium salts are easily soluble non-crystalline 
substances, the lithium salt crystallises from alcohol in rounded masses, 
and has the composition C e H 15 0 2 Li -f- 2H 2 0. The calcium and barium 
salts are sparingly soluble in water, crystallising from alcohol with 
1 mol. H a O. The zinc salt is insoluble in water and alcohol. The 
copper and lead salts are both insoluble in cold water, but soluble in 
hot water, the latter crystallises from alcohol in bundles of needles 
containing 2-J mols. H 2 0. The silver salt is insoluble in water. 

P. P. B. 

Propenylglycollic Acid. By C. A. Lobby be Bbtjyn (Bull Soc , 
Chirm 42, 159—161).—When crotonaldehyde is mixed with 'aqueous- 
hydrocyanic acid in the cold, no reaction takes place even after several 
weeks, but if the mixture is heated in a sealed tube at 70—80° for 
about 10 days, the crotonaldehyde disappears and the liquid becomes 
somewhat brown. The liquid product is placed in a vacuum for 
several days to remove the excess of hydrocyanic acid, and is then 
mixed with moderately strong hydrochloric acid, no attempt being 
made to isolate the cyanhydrin. The ammonium chloride which 
formed is separated after some days, the liquid diluted with water, 
extracted with ether, and the ethereal solution evaporated, when a 
brown strongly acid liquid is obtained, miscible with water. If 
this liquid is dissolved in water, neutralised with baryta, and con¬ 
centrated, it yields a white crystalline salt, which, after being purified 
by repeated recrystallisation, has the composition Ba(C 6 H 7 0 M ) 2 . Accord¬ 
ing to its method of formation, this acid will have the constitution 
CH. 1 .CH. CH.CH(OH).COOH, and may be called properiyjglyoo 11 i 0 
acid, a name which is preferable to that of angolactic acid, proposed 
by Bischoff and Pinner (Ber 5, 212). 4 ' * ’ 

A solution of the acid or of its barium salt rapidly decolorises 
bromine-water. 

When the aqueous solution of the acid is neutralised with baryta, 
and the banum salt allowed to crystallise, the mother-liquor has an 
acid reaction, and if it is again neutralised and still further 
concentrated, the acid reaction reappears. These facts point to the 
existence of an internal anhydride. The last mother-liquor when 
concentrated first on a water-bath, and finally over sulphuric acid 
a solid amorphous residue, which is probably a salt of a poly- 
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Formation of the Anhydrides of Mono- and Di-basic Acids. 
By R. Anschutz (Annalen, 226, 1—13).—The anhydrides of mono¬ 
basic acids can be prepared by heating for several hours a mixture of 
the acid chloride with the acid; for example, acetic chloride and acetic 
acid, benzoic chloride and benzoic acid,- &c. The yield varies from 
50 to 90 per cent, of the theoretical. Better results are obtained by 
the action of a dibasic acid on the corresponding chloride. 

Moller (J. pr. Chem. [2], 22, 194) has recently shown that an 
almost theoretical yield of snccinic anhydride is obtained by heating 
equivalent quantities of succinic chloride and succinic acid, and then 
distilling the product. 

Attempts to prepare a mixed anhydride by acting on benzoic acid 
with acetic chloride were unsuccessful. 

A large number of anhydrides of dibasic carboxylic acids have been 
obtained by the author and others,’ by the action of acetic chloride on 
the dibasic carboxylic acids, namely, the anhydrides of succinic, 
monochloro-succinic, monobromo-succinic, maleic, acetomalic, di- 
aceto-tartaric, diaceto-racemic, citraconic, and itaconic, camphoric, 
phthalic, and diphenic acids. 

In preparing the anhydrides of succinic, camphoric, phthalic, and 
diphenic a.cids, the acetic chloride may with advantage be replaced by 
acetic anhydride. W. C. W. 

Racemic Acid from Fumaric Acid and the Calcium Salts 
of the Four Isomeric Tartaric Acids, By R. Anschutz (Annalen, 
226* 191—201).—Kekule and the author have shown (Abstr., 1881, 
156) that the racemic acid obtained by the oxidation of fumaric acid, 
is crystallographically identical with the racemic acid prepared form 
dextrotartaric acid. Proof of its chemical identity is now given by 
showing that its sodium ammonium salt, like that of ordinary racemic 
acid, can be resolved into a mixture of the salts of dextrotartaric and 
Issvotartaric acids. The salts of these latter acids were identified both, 
by chemical and crystallographical examination. 

Calcium racemate always crystallises with4mols. H 3 0 in microscopic 
needle-shaped prisms. Crystals suited for measurement could not be 
obtained. Calcium mesotartrate, CiHiOaCa •+• 3HaO, was prepared 
from inactive tartaric acids derived from the three sources, namely, 
from dextrotartaric acid, from dibromosuccmie acid, and from maleic 
acid. The three preparations were found to be crystallographically 
and optically identical. It crystallises in the triclinic system; alia! 
ratios: a : b : c = 0*886 ; 1 : 0*96764; observed faces: coPco, coPco, 
.P'oo, 'P t co, ooP|, co|P, ooP||. 

Calcium dextrotartrate, CiH^OaCa 4- 4H S 0, and calcium Jsevotarirate, 
OaHjOeCa + 4H 3 0, crystallise in identical forms and do not show 
hemihedric faces; They crystallise in the rhombic system; axial 
ratios : a : b : o =s 0*87157 : 1 : 0*90834; observed faces, Pco, Poo. 

A, J. G. 

Ethylideuethenyltricarboxylic Acid. By B. Hjelt (Per., 17, 
2833—2835).—The triethyl salt of this acid is readily obtained by 
the action of ethyl sodomalonate on ethylic *-ehloroci'otonate. It boils 

6 2 
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at 285—287°. The free acid, CHMe! C(COOH).CH(COOH) 2 , is 
moderately soluble in water, more sparingly in ether, and melts at 
185° with evolution of carbonic anhydride. The barium and calcium 
salts dissolve readily in cold, less so in hot water; the silver salt, 
C 7 H 6 0 6 Ag 3 , forms a flocculent precipitate. The monethyl-derivative, 
C 9 H 12 0 6 -h 3H 2 0, obtained by saponifying the normal salt with a 
slight excess of alkali and crystallising the oily product from water, 
forms large well-formed crystals melting at 70°. When placed in a 
desiccator this loses 2 mols. H 3 0, and the residual compound C 0 H 12 O 6 
-f- H 2 0 melts at 145°. A. K. M. 

Ethyl Aeetylenetetracarboxylate, By 0. A. Bischoff and 
C. Bach (JBer., 17, 2781—2788).—This ether, prepared by the action 
of iodine on ethyl monosodomalonate, melts at 76°. When sufficient 
sodium is employed to form the disodium-derivative, ethyl dicarbon- 
tetracarboxylate , C 2 (COOEt) 4 (Conrad and Guthzeit, Absfcr., 1884, 
297) is formed. This crystallises in short thick hexagonal prisms 
melting at 56°. When two atomic proportions of sodium are dissolved 
in the smallest possible quantity of alcohol, and then added to ethyl 
malonate, ethyl disodomalonate is precipitated. This is quickly fil¬ 
tered and washed with ether, and then forms a white powder, hut the 
authors were never able to obtain it quite pure, as slow decomposition 
at once sets in. If the precipitate first formed is not filtered offi, it || 
very soon redissolved, and the addition of ether then precipitates^ 
much more stable white powder, which gives numbers agreeing with 
the formula COONa.CHHa.OOOEt. Eityl propenyl tricarboxyl ate 
yields a similar compound, COQNa,CNa(COOEt).OHMe.COOH. 
Attempts to obtain the salt, OH(COOEt) 2 .C(COOEt) 2 .CH(COOEt) 2 , 
by the action of sodium ethylate on a mixture of ethyl malonate 
and ethyl chloromalonate, proved unsuccessful. JEtHylic monethyl- 
aoetylenetetracarboxylate , CEt(COOEt) 2 .GH(COOEt) 2 , was obtained by 
acting on ethylic sodethylmalonate with ethyl chloromalonate. It forms 
a viscid colourless oil which boils at about 200° under 150 mm. pres¬ 
sure. When treated with chlorine at 70—80°, it forms the mono - 
chloro-derimtive , an oil possessing an irritating odour and a sp. gr. of 
T076 at 20° compared with w r ater at 15°. Unlike most monosub- 
sfcituted malonic derivatives, ethyl acetylenetetracarboxylato does not 
form cbloro-derivatives. If the temperature is raised to 200°, regular 
absorption of chlorine takes place, but carbonic anhydride is given 
off, and ethyl dichloreihenyltricarboxylate is formed* An attempt to 
obtain ethyl dichloracetylenefcetracarboxylate by the action of iodine 
on ethyl sodochloromalonate proved also unsuccessful. The iodine 
solution was at once decolorised, but after a time, iodine was again 
liberated and ethyl dinar bo ntetracar boxy late formed. The authors 
have found that the chlorine in ethyl chloromalonate is capable of 
liberating iodine from sodium iodide, and it is probable that in the 
above reaction the compound wished for was first produced, but then 
decomposed by the sodium iodide formed. L. T. T. 

Monobromo- and Dibromo-pyromucic Acids. By F. Canzo- 
and W Qliyeki (Gazzetta> 14, 172—180).-— Schiff and Tassinarj 
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have described two isomeric monobromopyromucic acids prepared by 
the action of potash on the addition-product of bromine on ethyl pyrc- 
mucate, and fractional crystallisation from boiling water. In this 
paper, a description is given of a repetition of these experiments, boil¬ 
ing benzene being used as the fractionating menstruum. The crude 
product of the above reaction was by this means separated into a 
monobromo-pyromucic acid melting at 155°, identical with one of the 
acids described by Schiff, and a dibromopyromucic acid melting 
at 185 u , identical with an acid described by Tonnies. 

A better method for their separation is based on the different 
degrees of solubility of their barium salts in cold water, in which that 
of the former is readily, but that of the latter sparingly soluble. It 
would thus appear probable that by the limited action of bromine on 
pyromucic acid there is produced, besides the dibromide, a certain 
quantity of the tetrabromide of pyromucic acid; the former yields the 
monobromo-, the latter the dibromo-substituted acid. Monobromo¬ 
pyromucic acid crystallises in clinorhombic prisms soluble in alcohol 
and ether, its barium salt in quadrilateral scales; its silver salt is an 
amorphous precipitate. Dibromopyromucic acid crystallises in hexa¬ 
gonal laminse soluble in ether and. alcohol, sparingly soluble in water; 
its barium salt in prismatic needles * its silver salt is a white amor¬ 
phous powder. Experiments were made on the dry distillation of the 
ammonium salts of these acids with a view of obtaining pyrroline 
from them, but, owing to the small quantity of material* the results 
were far from satisfactory. Y. H. Y. 

Action of Hydrogen on Acetamide. By J. 0. Essner (Bull 
Soc. Chim ., 42, 98).—Acetamide, when treated with sodium amalgam 
in the presence of sodium bicarbonate, is converted into alcohol and 
sodium acetate. With the copper-zinc couple, it yields alcohol, 
together with small quantities of aldehyde, and an oil decomposing on 
distillation. The simultaneous formation of alcohol and aldehyde may 
be expressed by the following equations:—C 2 HaO.NH 3 -f 2H 2 = EH,} 
+ CJBUO and C 2 H 3 O.EH 2 + H 2 = EH 8 + C 2 H 4 O. The evolution of 
ammonia was very marked, Y. H. V. 

Occurrence of Leucine and Tyrosine in Beet Molasses. 
By E. 0. v. 1/ippma.nh (Ber., 17, 2835—2840).—A considerable quan¬ 
tity of the alcoholic liquors employed in treating lime sucrate by 
the elution method, was neutralised with sulphuric acid, and' after 
v remaining for some time the solution was separated from the pre¬ 
cipitate. The liquor was then freed from alcohol and evaporated 
to a small bulk, but no further separation took place. On dissolv¬ 
ing the product in hot water and adding lead acetate, an abundant 
precipitate was produced. This was filtered off, the solution 
treated with hydrogen sulphide, concentrated to a syrup, and 
introduced .into alcohol, which produced a sticky tough precipitate, 
probably containing dextran. The alcoholic solution was evaporated, 
treated with lead acetate and with animal charcoal, and on evapora¬ 
ting the filtrate and allowing it to remain for a time, crystals were 
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obtained, the first crop of -which consisted of tyrosine, and the second a 
mis:tore of tyrosine with leucine , the latter being readily separated by 
crystallisation from alcohol. The specific rotatory powers of the 
tyrosine and leucine so obtained were found' to agree with those of 
animal tyrosine and of leucine obtained from casein, with which they 
are no doubt identical. A. K. M. 

Derivatives of Carbamide. By B. Behrend (Ben, 17, 2846— 
2847).—The author recently described a compound obtained by the 
union of carbamide with ethyl acetoacetate (Abstr., 1884, 583). 
When the sodium salt, CfjHvNgOal^a, of this compound ( loc. cit,) is 
decomposed by acids, a molecule of water is eliminated, and a sub¬ 
stance, CsHel^O^ formed. When this is treated with nitric acid, the 
methyl-group is oxidised to carboxyl, and a nitro-group introduced; a 
dibasic acid is obtained, the hydrogen potassium salt, CfiHghTsOoK -f 
H 3 0 , of which can be split up into carbonic anhydride and the 
potassium salt of a new nitro-compound, C 4 H 3 N 3 O 4 . When reduced, 
this yields a base which combines with cyanic acid to form a com¬ 
pound CsHel^Ch; this is distinguished from xanthine by containing 
in addition the elements of a molecule of water, but it readily yields 
the murexide reaction. The investigation is being continued. 

A. K. M. 

Action of Hydroxylamine on Pyrroline. By G. L. Ciamician 
and M. Dennstedt ( Gazzetta , 14, 156—157b—On boiling an alcoholic 
solution of equal parts of hydroxylamine.hydrochloride, sodium carbo¬ 
nate, and pyrroline, there is formed, besides ammonium carbonate, a 
white crystalline substance, OiHg^Oo, melting at 173°. The reaction 
may provisionally be represented thus:—CJ1JS1H 4 * 2(KH a .0H)'as 
G\H 4 (NH.QH ) 2 4 NH 3 ; but the authors propose to examine the re¬ 
action more completely, and to extend their investigations to other 
imido-compounds. ■ Y* H. V. 

Pyrroline ^-Carboxylic Acid. By G. L, Ciamician and P. Silber 
( Gazzetta , 14, 162—173).—On heating together a mixture of pyrro- 
line, ammonium carbonate, and water in sealed tubes at 130—140*, 
#-pyrrolinecarboxylic acid, C 4 H 4 N.COOH, is formed, identical with 
that obtained by Schwanertfrom ammonium pyromueate (Abstr., 1882, 
212 ), The reaction is however very incomplete, a large proportion of 
pyrroline remaining unaltered. If the reaction be effected above 140°, 
a small quantity of an acid is produced probably identical with fi« pyrro- 
linecarboxylic acid. The calcium salt of the a-acid forms sparingly 
soluble white scales of the composition CioHJSTaChCa; when perfectly 
dry, it yields pyrroline on distillation. The salt , obtained by the 

addition of silver nitrate to an aqueous solution of the barium salt, 
forms small needles, sparingly soluble in water; the methyl salt , formed 
by the action of methyl iodide on the silver salt, crystallises in long 
needles or large prisms having an aromatic odour. It melts at 73°* is 
h Readily soluble in ether and in alcohol, sparingly soluble in water. 
JpRJ**. ithyl salt, obtained in a similar manner, melts at 39 °, boils at 
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230—232°, is readily soluble in alcohol, ether, and petroleum, but only 
sparingly in water, If the vapour of bromine is passed into a boil¬ 
ing aqueous solution of methyl a-pyrrolinecarboxylate, a white 
flocculent precipitate is formed: this is a tribromo-derivafcive, 
CiBraNH.COOMe, which crystallises in long needles melting at 209°, 
and is readily soluble in ether and boiling alcohol, sparingly in water. 
Thus ^-pyrrolinecarboxylic acid differs in its reaction with bromine 
from pyromucic acid, which forms an additive-product containing 
4 atoms of bromine. The a-tribromopyrrolinecarboxylic acid crys¬ 
tallises in long needles soluble in ether, alcohol, and acetone; when 
heated at 140—160° it is completely decomposed without fusion. By 
the action of acetic chloride on silver a-pyrrolinecarboxylate, an acetyl- 
derivative is obtained; this forms scales which melt at 75°, but are 
decomposed at the point of fusion into acetic acid and pyrocoll 
(Abstr., 1881, 295). The introduced acetyl-grouping may replace an 
atom of hydrogen in the imido- or carboxyl-group:—O^HaNSc.COOH 
or C 4 H 3 NHCOAC. Either of these substances might be decomposed in 
accordance with the above change; the authors, however, consider 
the latter formula to be the more probable, inasmuch as their experi¬ 
ments tend to show that the hydrogen in the imido-group cannot be. 
displaced by acetyl if a hydrogen-atom in the pyrroline nucleus is 
displaced by the acetyl- or carboxyl-group. 

When methyl ct-pyrrolinecarboxylate is heated with excess of acetic 
anhydride in sealed tubes at 250—260°, the methyl salt of acetyl-a- 
pyrrolinecarboxylie acid, C 4 H 3 AcNH.COOMe, is formed, which crys¬ 
tallises in long needles melting at 113°, soluble in alcohol, ether, and 
boiling water. By the action of silver nitrate, a silver derivative, 
CsHgTsTO 2 Ag, is obtained as a white precipitate. On saponifying the 
methyl salt and subsequently acidifying, tbe corresponding acid , 
O^HaAcHH.COOH, is obtained; this forms shining white leaflets 
melting at 186°, soluble iu water, alcohol, and ether. Its silver salt, 
CiHsAc.bTH.COOAg, is a sparingly soluble precipitate; its lead salt 
forms glistening needles, and its calcium salt , (C 7 H e K 03 ) 2 Ca, 70 B[ i , 
forms large prisms belonging to the triclinic system. V. H* V. 

Synthesis of Furfurane-derivatives from Ethyl Diacetosuo- 
cinate. By L. Knorr (Ben, 17, 2863—2870).—Ethyl carbopyrotri- 
tartrate is formed when ethyl diacetosuceinate is heated at 200 ° or 
treated with concentrated hydrochloric acid, the product being iden¬ 
tical with the compound OmHiaOs described by Harrow (Trans., 1878, 
433). It dissolves readily in alkalis and in sodium carbonate solution, 
acids reprecipitate it unchanged ; it is saponified by boiling with 
aqueous or alcoholic potash or with dilute sulphuric aoid; as stated by 
Harrow. By the action of concentrated sulphuric or phosphoric acid 
on ethyl diacetosuceinate in the cold, a molecule of water is eliminated 
and diethyl carbopyrotritarirate , C 12 H 16 Q 5 , is obtained, showing that 
carbopyrotritartaric acid is a dicarboxylic acid . This diethyl-derivative 
has not the character of an ethyl salt of a ketonic acid, is insoluble in 
alkalis, and does not react with either pbenylhydrazine or hydroxyl- 
amine. Its properties, mode of formation, and also the conversion of 
carbopyrotri tartaric acid into pyrCtatartaric acid indicate it to be 
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CMe : C.COOEt 

diethvldimetlwlfurfuranedicarboxijlate, 0\ | , and carbo* 

J J X CMe: C.COOEt 

pyrotritartaric acid is therefore dimelhylfurfuranedicarboan/lic acitL 
Liethyichmethylfurfuranedicaiboxylate boils at 275*5° (bar. 735 mm.). 
When ethyl carbopyrotritartrate is warmed with an excess of alcoholic 
potash, the normal potassium salt is obtained, and by action of barium 
nitrate on this, the barium salt C 3 H fl BaOfl. The acid liberated from the 
potassium salt forms slender white needles melting at 230°, and agrees 
in its physical and chemical propei'ties with Barrow’s cai'bopyrotri- 
tartaric acid. When heated with soda-lime, it yields an oil (probably 
dimethylfurfurane) insoluble in water, and when heated with water at 
200° a substance soluble in water. According to Harrow, carbopyro- 
tritartaric acid does not yield normal salts, but is converted, when 
boiled with an alkali, into the normal salt of an acid, ObHhjOb ; the 
author, however, obtains normal carbopyrotritartrates in this way. 
When the acid is dissolved in ammonia and the excess of the latter 
is expelled by boiling, the hydrogen ammonium salt is obtained. The 
hydrogen silver salt, Cs^AgOs, is stable, and the normal salt, 
OaHeAgaOfi, unstable when exposed to light, 

It would seem that the acid obtained by Baeyer and Perkin 
(Abstr., 1884, 838) from ethyl dibenzoylsuccinate is also a furfurane- 
derivative, namely, diphenylfurfuranedicarboxylic acid. 

By the action of aqueous or alcoholic ammonia on ethyl diaceto- 

CxMe : C.COOEt 

succinate, ethyl dimethylyyrrolinedicarboxylate , I , 

x CMe : C.COOEt 

is produced, isomeric with the compound obtained by the reduction of 
ethyl isonitroso-|3-imidobutyrate. Analogous pyrroline-derivatives are 
formed by the action of aniline, paratoluidine, and naphthyl amine* 

A. K. M. 


Derivatives of Ethyl Acetophenoneacetoaeetate and of Ethyl 
Acetonylaeetoaeetate. By C. Paal (B<?n, 17, 2756—27(57).-—By 
the dehydration of acetophenoneacetone the author obtained two 
isomeric compounds of the formula CuHi<>0 3 (Abstr., 1884, 1177)* 
The one melting at 82—83° the author names dehydraoetophimondW" 
tone , and ascribes to it one of three formulae: CPh : C.OH w .OOMo: 
COPh.CH 2 .G : CMe; or COPh.CH 2 ,CH 2 .C : OH: the other, melting 
at 41—42°, he considers to be phenylmethylfurfurane (phenyhiethylte~ 

iraphenol), to have the formula <q^ ■ CPh>0> and be formed 
according to the equations :— 


.CH*.COMe _ .OH: CMe.OH _ .CH: CMe^ A ( - n 
< ^CH 2 .COPh ^^CE: CPh.OH “ <CH:CPh> 0+H »°‘ 

A better yield of phenylmethylfurfurane is obtained when fuming 
.hydrochloric acid is substituted for acetic anhydride: when this is 
no dehydracetophenone-acetone is formed 
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tives. When poured into boiling alcoholic potash it yields an acid, 
CnHioOs, already described. This compound, which shows the pro¬ 
perties of an unsaturated ketonic acid, the author designates dehydro - 
aoetophenone»acetonecarbo®yUc acid, and believes to be the carboxylic 
acid of dehydracetophenone-acetone just described. This acid is not a 
stable compound, and when boiled with mineral acids is converted into 
a stable isomeric acid, which forms white glistening needles melting 
at 180—181°; when the new acid is heated with water in sealed tubes at 
240—250°, it splits up into phenylmethylfurfurane and carbonic anhy¬ 
dride, and is therefore undoubtedly jp heny Imethy Ifurfuranecarboony lie 

COOH.C I CMe 

add, I \0. Its formation from the ketonic acid is 

CHlCPi/ 


probably to be explained by supposing an addition of water to the 
latter when treated with the mineral acid, and a simultaneous conver¬ 
sion of the ketonic groups into unsaturated alcoholic groups. The 
compound so formed would then again give up the elements of water 
and form an internal oxide :— 


COOH.C iCMe.OH 
CH.CPh.OH 


COOH.C 1 CMe. 

I >0 + HA 
0H:CPh x 


This acid begins to sublime at 100°, and yields long needles of the 
unchanged acid : it is easily soluble in alcohol, benzene, ether, &c. It 
is also decomposed into the furfurane by long-continued boiling with 
mineral acids, and very easily completely by distillation over zinc- 
dust. It does not combine with' phenylhydrazine. The alkali salts 
are easily soluble in water, the others less so. 

Ethyl acetonylacetoacetate, already prepared by Weltner (Abstr., 
1884, *746), when treated with fuming hydrochloric acid yields ethyl 
pyrotritartrate. The acid obtained from this ether was proved to he 
identical with pyrotritartaric acid. Prom analogy with the above reac¬ 
tions the author believes pyrotritartaric acid to have the constitution 
COOH.C : CMe 

i /O, and not to be a ketonic acid as hitherto believed. 

h:om/ 

This view is strengthened by the fact that this acid does not combine 
with phenylhydrazine. If this view is correct, earbopyrotritartaric 
acid must be looked upon as dimethylfurfuranedicarboxylic acid, 

<0(COOH) j CMe> 0 ' The author ccmsiders very probable that 

all compounds containing the —CO.CH 2 .CH 2 .CO— group are 
readily convertible into furfurane-derivatives. Pyrotritartaric acid 
when heated with water at 150—160° undergoes a peculiar reaction, 
yielding a ketone, 0«HioOs> which boils at about 187°, is easily soluble 
in water, and combines readily with phenylhydrazine to form a crys¬ 
talline compound. The author believes it to be acetonylacetone. 

Bromophenylmethylfurfurane tetrdbromide , CnH 9 Br 6 0, is obtained by 
adding the furfurane to an excess of cold bromine : during the reac¬ 
tion, the temperature should be kept low enough to keep a part of the 
bromine frozen. This compound forms bronze-coloured, metallic- 
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looking scales, winch are insoluble in the usual solvents in the cold, 
and decompose on heating. It blackens at 200° and melts at 208— 
210°. Tetrahydrophenyl'm etli ylfur Jin ane (j )7ie>njlm j t1njltotramefhylwifi 
oxide) is obtained by the reduction of an alcoholic solution of the 
furfurane with sodium. It forms a colourless mobile oil which distils 
without decomposition at 280°. It is insoluble in water and alkalis, 
but miscible in all proportions in alcohol, ether, <fco. It docs not react 
with phenylhydrazine, and can be boiled with sodium without decom¬ 
position : it therefore contains neither kotonic oxygen nor hydroxyl 

With hydroxylamine, dehydracetophenono-acctoacetio acid forms a 
compound, CuHiJS^Cb, which crystallises in white scales soluble in 
ether, alcohol, mineral acids, and alkalis, but only very sparingly in 
water. It turns brown at 150°, and melts with decomposition at 172°. 
This reaction is remarkable as, although the acid contains only one 
carbonyl-group, it enters into reaction with 2 mols. of hydroxylamine. 
With phenylhydrazine, this acid forms a very unstable compound, 
CisHtfNiCh, which crystallises from wator in small yellow needles. 

When phenylmethylfurturanccarboxylie acid is boiled with a largo 
excess of acetic anhydride, a compound, GmUmOi, is formed, which 
crystallises in flat plates soluble in alcohol, other, and benzene: it 
melts at 80—83°. It is at once dissolved by aqueous caustic soda with 
re-formation of the original acid. Tho author is now investigating 
this compound. 

Besides the compound, OnH^Ng, already described (loc. cit .), tho 
author, by the action of phenylhydrazine on an ethereal solution of 
acetophenone-acetone, has 'obtained another compound, Unll-iaNgO, 
which crystallises in well-formed prisms easily soluble in ether and 
benzene. It melts at about 105°, but is exceedingly unstable, oven at 
ordinary temperatures. 

When ethyl acetophenone-acetoacetate is boiled with diluto hydro¬ 
chloric acid, it yields phenylmethylfurfuranecai’boxylic acid together 
with a small quantity of phenylmefchylfurfurano. Tho oil obtained 
by Weltner was probably a mixture of these two compounds. 

L, T. T. 

The Thiophene Group. By V. Meyer and 0. Stabler (JVm, 17, 
2778—2779).—Tho authors have endeavoured bo obtain amido-doriva* 
tives of thiophene by the reduction of tho nitre-derivatives, but 
although they have tried a groat variety of reducing agents, they 
have up to tho present been unsuccessful; entire decomposition has 
always set in. They find, however, that the thiophene-derivatives 
have much more intense colouring properties than tho benz<me-doriva- 
tives. When mononitrothiophene is boiled with alkalis, it dissolves to 
a brownish-red solution. Mononitrothiophonesulplionio acid is at once 
converted into a magenta-coloured solution by the action of ammonium 
sulphide. When dmitrothiophene, in alcoholic solution, is treated 
with a very small quantity of potash, it gives a very brilliant dark-red 
solution; this is due to the presence of a potash salt which tho authors 
’have obtained as a reddish-violet varnish, by precipitation with other. 
Excess of alkali or acid destroys the colour. The magenta coloration 
(first observed by Hofmann) obtained when a drop of caustic potash 
m added to an alcoholic solution of commercial diuitrobenzeno, is due 
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to the presence therein of dinitrothiophene,* dinitrobenzene, prepared 
from benzene free from thiophene, does not show this reaction, 

L. T. T. 

A Simple Method of obtaining Thiotolene and Thioxylene. 

By K. E, Schulze ( Ber 17, 2852—2854).—This method consists, in 
submitting the acid used in the purification of xylene and toluene to 
distillation with steam. If the acid be first diluted with water, less 
sulphurous anhydride is evolved, whilst the yield of oil is greater: 90 
per cent, of the oil distilled between 135—188% and contained 44 per 
cent, thioxylene. The oil obtained from the acid used in purifying 
toluene yielded, on rectification, a product boiling at 111—112° and 
containing 22*3 percent, thiotolene; a portion also boiled at about 80°, 
and from its reaction with isatin and sulphuric acid evidently con¬ 
tained thiophene. 

The author intends to examine the acids used in the purification 
of benzene, naphthalene, and phenol. A. K. M, 

The Benzene Theory. By E. Lehmann {Ber., 17, 2719—2723).— 
The author describes comparative quantitative experiments on the 
readiness with which the hydrochlorides of ortho-, meta-, and para- 
nitranilines are decomposed by water, the result being that the ortho¬ 
compound is the most readily acted on, the para-compound coming next, 
whilst metanitraniline hydrochloride is least acted on. The introduc¬ 
tion of a nitro-group into aniline is thus seen to diminish the basicity 
of the latter, least of all when it takes up the meta-position, and most 
of all when it occupies the ortho-position. The author also refers to 
many well-known observations that show the greater influence of the 
ortho- and para- over the meta-position on certain reactions, and that 
by the introduction of a nitro- or hydroxyl-group into a simple ben¬ 
zene-derivative, the chemical properties of the latter are affected to a 
less or greater extent, according as the group introduced is in the 
meta-, para-, or ortho-position. The diagonal formula of benzene 
appears to offer a better explanation of the above relation than 
either. Kekule’s or the prismatic formula. A. E. M. 

Monochlorethylbenzene. By Istrati {Bull. Soc . Ohm 42, 
111—116).—If a current of ethylene is passed into a mixture of 
phenyl and aluminium chlorides, there is formed a mixture of the 
three monochlorethylbenzenes, CaHiClEt. On fractional distillation, 
the greater part passes over between 179—182°, and consisted of the 
ortho-, meta-, and para-derivatives in the proportion 7 :TG : 3. The 
portion of the liquid boiling between 180—181° is an agreeably 
smelling liquid of sp. gr. VO 75; when exposed to a freezing mixture 
small, crystals are deposited, probably the para-derivative. With 
sulphuric acid, this ■ liquid forms three sulphonic acids, differing 
in appearance and solubility; it is proposed to make these the subject 
of a future memoir. V. H. V. 

Monobromoparaxylene, By P. Jannasch (Ber., 17, 2709— 
2711).—A reply to Jacobsen (this voL, p. 144). The properties pro- 
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viously assigned by the author to this compound are confirmed (see 
(Annalen, 171, 79)* -A- K. M. 

Acetyltoluene. By J. C. Essner and E. Gossin (Bull. 8 oc * 
Ohim 42, 95—98).—Acetyl chloride and toluene, when heated with 
small quantities of aluminium chloride, form acetyltoluene , an aromatic 
liquid boiling at 224—225°; sp. gr. at 22° = 0*989L As this sub¬ 
stance on oxidation with potassium permanganate yields metaphthalic 
acid, together with only the smallest traces of the ortho- and para-acids, 
it must have the constitution CsHjtcMe (S!c : Me = 1:3). On oxida¬ 
tion with nitric acid, it seems to form a toluic acid. V. H. V t 

Action of Phosphoric Chloride on Ethers of the Benzene 
Series. By A. Colson ( Oowpt . rend., 99, 975—977, and Bull. Soc. 
Chim ., 42, 152—156).—Paraxylene monethylin dissolves in dilute 
hydrochloric acid even below 100°, yielding dichloro-xylene, alcohol, 
and water. Other ethylins of the benzene series behave in the same 
way, but the reaction is slower. If the paraxylene monethylin is 
allowed to remain in contact with phosphoric chloride in the cold, the 
same product is formed, but if 10 grams of the ethylin are heated 
with 12—14 grams of the chloride until the latter just melts, an 
impure oily chlorethylin is formed, which after some months deposits 
terephthalic acid. When paraxylene monethylin is heated with two 
and a half times its weight of phosphoric chloride, hydrogen 
chloride, phosphorus trichloride, phosphoryl trichloride, and monochlor- 
ethane are given off, and the liquid in the flask acquires a wine-red 
colour. If this liquid is thrown into water, heat is developed, and as 
the solution cools colourless needles of terephthalic aldehyde are 
deposited, identical in their properties with the terephthalic alde¬ 
hyde described by Grimaux, but the greater part of the product sinks 
to the bottom as a heavy liquid which soon crystallises. By con¬ 
tinually treating this liquid with boiling water, the yield of terephthalic 
aldehyde is considerably increased. The fact that the compound 
thus ob.tained readily reduces tin salts and ammonio-silver nitrate, 
shows clearly that it is a true aldehyde, and not a phthalide. 

Methylbenzyl oxide when heated w r ith phosphoric chloride in the 
same way, yields benzaldehyde, and hence it would seem that the 
reaction is general amongst the ethers of the benzene series. 

In all probability, the phosphoric chloride in the cold, or at about 
100°, acts simply as a chlorinating agent, and forms dichloro-xylene, 
but at a higher temperature (about 175°) it dissociates into phos¬ 
phorus trichloride and chlorine, and the latter attacks the methyl- 
groups in the dichloro-xylene, and converts them into methylene 
dichloride, thus producing the compound CeH^CHClij^, which is 
decomposed by water with formation of terephthalic aldehyde and 
hydrochloric acid. It must be observed, however, that when the 
chlorethylin is heated with phosphoric chloride, it yields no tere- 
phthalic aldehyde, hence possibly the reaction is more complicated than 
that just indicated. In any case it is evident that when phosphoric 
chloride acts on the ethers of the benzene series, ife attacks the lateral 
Chains. ^ ” C. H. B, 
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Action of Benzoic Chloride on Isodurene in Presence of 
Aluminium Chloride. By J. C. Essner and E. Gossin (Bull. Soc. 
Ghim 42, 170—174).—The action of benzoic chloride on durene has 
already been studied by Friedel, Crafts, and Ador (Abstr., 1879, 713). 
The isodurene employed by the authors was obtained by the action of 
methyl chloride on toluene. The portion of the crude product boil¬ 
ing at 185—195° was cooled repeatedly to 20°, in order to separate the 
greater part of the durene, and the portion remaining liquid was then 
converted into sulphonic acids, and the sodium salts were treated with 
hydrochloric acid at about 210°. In this way, tolerably pure isodurene 
is obtained, the greater part of which boils at 185—190°. 

Isodurene is mixed with half its weight of benzoic chloride, and 
aluminium chloride added. The reaction takes place readily in the 
cold, with development of heat, and when all evolution of hydrochloric 
acid ceases, benzene is added, and the product washed with water. 
(Ml distillation, the crude product yields a yellow viscous liquid, boiling 
h#iween 250° and 360°. After some days, this liquid deposits a mass 
of crystals, which are washed with alcohol to remove the adhering 
liquid, and purified by recrystallisation from boiling alcohol. The 
first alcoholic washings deposit a further quantity of the crystals by 
spontaneous evaporation. 

These crystals are benzoylisodurene, CeHMei.COPh; they melt at 
62—63°, and boil at about 300°., When treated with potassium 
hyiroxide, they yield potassium benzoate and isodurene. Benzoyl¬ 
isodurene dissolves readily in sulphuric acid, forming a sulphonic acid, 
which is only slightly soluble in cold water, but very soluble in ether. 
When treated with nitrosulphuric acid, benzoylisodurene yields a 
yellow liquid nitro-derivative, and a product which dissolves in water, 
and seems to be a nitro-derivative of some acid formed in the 
reaction. 

Benzoylisodurene in alcoholic solution combines with hydrocyanic 
acid, and when the product (which is difficult to purify) is boiled with 
alcoholic potash, ammonia is evolved, and if the solutionis neutralised 
with hydrochloric acid, evaporated to dryness, and the residue ex¬ 
tracted with absolute alcohol, an acid is obtained, which forms a white 
powder soluble in water, alcohol, and ether. The sodium salt crystal¬ 
lises in lamellae. The silver salt on analysis gave numbers agreeing 
with the formula OaHMei.CIffiCOHJ.COOAg. The acid is therefore 
phmylisodurylglycolUc acid. When benzoylisodurene is heated at 
250° with f uming bydriodic acid, it yields benzylisodurene or benzyl- 
ietramethylbenzene, CeHMe^CHsPh. Ador and Billet have shown 
that the isodurene obtained by Friedel and Crafts* method is identical 
with Jannasch’s /3- durene, so that in benzylisodurene and benzoyl¬ 
isodurene the methyl-groups must be in the positions [2,: 3 : 4s : 6]. 

When an ethereal solution of benzoylisodurene is placed above an 
aqueous solution of hydrogen sodium carbonate, and treated with 
metallic sodium, it yields a yellow oil, which boils above 360°, and is 
either an alcohol or a pinacone, but its composition approaches most 
nearly to that of phenyl isoduryl carbinol. When this substance is 
heated with benzoic acid, and the crystalline product washed with 
water and then crystallised from ether, phenyl isoduryl carbinol ben- 
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zoafce, CsHMe4.GPh.OBz, is obtained in colourless crystals, -which melt 
at 75°. The acetate is obtained by beating the crude product with 
acetic anhydride in sealed tubes at 100°. It is a yellowish oil, boiling 
above 860°. 

When oxidised by a hot or cold solution of potassium permanganate, 
benzoylisodurene yields an acid, which appears to be benzoyl benzene- 
tetracarboxylic acid, COPh.C 0 H(COOH) 4 . No pentacarboxylic acid is 
formed even when the permanganate is in very large excess. 

Durene when treated with benzoyl chloride under the above con¬ 
ditions is only very slightly attacked, and a mixture of durene and 
isodurene yields benzoylisodurene and unaltered durene, without any 
mixed ketone, 0. H. B« 

Carbonates of Bivalent Alcohols and Phenols. By M. 

Wallace ( Annalen , 226, 77 —87). — Isohydrobenzoin, carbonate is 
formed when ethyl chlorocarbonate acts on the sodium compound of 
isohydrobenzoin. The bicarbonate could not be obtained. Hydro - 
benzoin carbonate is prepared by an analogous reaction. The sodium 
compound required for its preparation, can only be obtained by the 
action of sodium amalgam on a solution of hydrobenzo’in in benzene. 
The carbonate crystallises in needles melting at 126°, which dissolve 
freely in alcohol and ether. 

Ethyl ethylenebicarbonate, C 2 H 4 (O.COOEt) 2 , is formed by the action 
of ethyl chlorocarbonate on the sodium compound of ethylene alcohol, 
but it has not been obtained in a state of purity. It is decomposed on 
distillation, apparently yielding ethylene carbonate and ethyl car¬ 
bonate, The author has repeated Bender’s (Ben, 13, 696) expe¬ 
riments on the action of ethyl chlorocarbonate on bivalent phenols, 
but has in some instances arrived at different results; namely, from 
resorcinol he obtained ethyl resorcinylbicarbonate, CftH 4 (O.COOEt) 2 , a 
thick oil boiling between 298° and 302°, miscible with alcohol and 
ether. It is decomposed by prolonged boiling into monoethylresorcinol. 
Orcinbl also yields an analogous compound, C 6 H 3 Me(O.COOEt) 3 , 
which boils at 311°. It is decomposed by continuous boiling, yielding 
monethylorcinol, W. C, W. 

Action, of Phosphorus Trichloride on Aniline. By 0. L. 

Jackson and A. E. Menkl ( Amer . Ohem , J., 6, 89, and Chinn, Neu% 
50, 220).—In 1865 Tait described the product of the action of phos¬ 
phorus trichloride on aniline as a white salve-like mass, of the com¬ 
position (KHPh) 3 P 3 ,HCl, easily soluble in water, alcohol, and ether, 
and yielding a platinochloride and several double salts. The authors 
have investigated this subject, and have cogent reasons for contesting 
the above statement. 

The action of phosphorus trichloride on aniline is very energetic, 
when 3 molecular proportions of aniline are added to 1 mol. of tri¬ 
chloride. The product is a hard white solid, which is a mixture of 
substances, and obstinately resists all attempts at purification ; a 
large number of solvents were tried, in all of which, with the excep¬ 
tion of water, methyl and ethyl alcohol, and acetone, it is insoluble. 



ORGANIC CHEMISTRY, 


255 


When, however, the trichloride is added to a large excess of aniline, 
Tait’s salve-like mass is obtained. This contains, amongst other sub¬ 
stances, aniline hydrochloride; and as Tait purified his substance by 
simply washing it with water, it is evident that the aniline hydrochloride 
would remain mixed with it. With excess of trichloride, the product 
is a white compact mass. Both the latter products are, to a con¬ 
siderable extent, soluble in ether; this the authors consider to be due 
to their respective solubilities in the excess of aniline in one case, and 
the excess of trichloride in the other. W hen the original product is 
heated in a dish over a naked flame, it turns orange-red, and aniline 
hydrochloride and a gas containing phosphorus volatilise, whilst the 
residue yields a colourless solution with alcohol, and an orange-coloured 
or red insoluble substance containing 81*78 per cent, of phosphorus. On 
the addition of water to the alcoholic solution, a white precipitate of 
(NHPh) 2 PHOis formed, aniline hydrochloride and phosphite remaining 
in solution. Attempts to obtain (JNHPh)oPCl were made, but without 
success. Fhosphorus anilide , (KHPh) 2 PHO, prepared as described 
above, forms, after purification, a white amorphous substance, readily 
soluble in cold alcohol and ether, insoluble in cold water; it melts at 
87°, has no acid or basic properties, and is not affected by acids or 
alkalis in the cold. Alcoholic soda attacks it with difficulty; hut 
boiling with strong hydrochloric acid for 12 hours decomposes 
it completely into aniline hydrochloride and phosphoric acid; 
whereas by gently heating it with nitric acid, a red solution is pro¬ 
duced, from which water precipitates a red resinous body containing 
phosphorus, whilst a nitrcyphenol remains in solution; in one case 
trinitro-, in another metadinitro-phenol were obtained. By heating 
it with acetic anhydride and fused sodium acetate, acetanilide is 
formed. Prom these results, the authors conclude that the product 
of the action of phosphorus trichloride on aniline, which is soluble 
in water, consists of aniline hydrochloride and jSTHPh.PCh. When this 
mixture is heated, the two substances act on one another, producing 
(NHPhJsPCl, which in its turn is converted into the insoluble 
(jSTHPh) 2 PHO by the combined action of alcohol and water. If the 
original product is boiled for some time with excess of aniline, a 
mixture of substances is obtained, amongst which are crystalline 
substances melting at 150° and 208°, and apparently a substance with 
a higher melting point. 

The substance melting at 208° forms small white prisms, apparently 
monoclinic, or long radiating needles. It is freely soluble in hot, less 
so in cold alcohol, insoluble in water and in ether. Aqueous potash 
or sulphuric acid does not act on it in the cold, but when boiled with 
either of them, it is gradually decomposed. Heated with hydro¬ 
chloric acid at 140° under pressure, it yields phosphorous and phos¬ 
phoric acids, aniline hydrochloride, some carbon, and gives an odour 
of phenol; its formula is possibly (NHPh) 7 P 8 0jH2. The ^substance 
meltiAg at 150° has been very imperfectly examined; it crystallises 
in rather thick white radiating needles. D. A. L. 

Derivatives of Amidoethylbenzenes. By H. Patjcksch (Per., 
17, 2800^2806).—The ortho- and para-compouuds are best separated 
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by means of the different solubilities of their acetyl-derivatives; 
acetylparamidoethylbenzene is sparingly soluble, the oi'tho-compound 
very easily soluble in water. The para-compound solidifies at 
—■8° to—10°, and remelts at —5°; the ortho-compound does not 
solidify at these temperatures. Both bases resemble the correspond¬ 
ing toluidines in character. 

Benzoylorthamidoethylbenzene is obtained by heating the base on 
the water-bath with benzoic chloride. It crystallises in small flakes 
melting at 147°. Benzoylparamidoetliylbenzewe forms long needles 
melting at 151°. When heated with phosphoric acid, orthophenyl- 
ethylthiocarbamide is decomposed, yielding the phosphate of the 
base and orthophenylethylthiocarbimide. The latter is a colourless 
mobile liquid, which boils with partial decomposition at 240—245°. 
Orthmyiidoethylbenzeiiesulphonic acid is formed by the action of con¬ 
centrated sulphuric acid on acetylorthamidoethylbenzene. It forms 
glistening white needles. With potassium nitrite and dimethylaniline, 
it forms a colouring matter crystallising in dark-orange scales. The 
analogous diethylated compound is amorphous. 

DyparetJiylphenylcarbamide , CO(brH.C fi H 4 Et) 2 , is formed by the 
action of carbonyl chloride on paramidoethylbenzene. It crystallises 
in long needles, and melts at 217°. Diparethylphenylgmnidine , 
dSfH(hrH.C 6 H 4 Et), is formed by heating diparethylphenylthio¬ 
carbamide, dissolved in alcoholic ammonia, with excess of lead oxide. 
It crystallises in large plates melting at 137—138°. It is easily 
solnble in alcohol, ether, and carbon bisulphide. It dissolves readily 
in concentrated hydrochloric acid, and yields a platinochloride which 
crystallises in scales. 

When 1 molecular proportion of dichloracetic acid is heated on 
the water-bath with 4 of paramidoethylbenzene in alcoholic solution, 
a mixture of two compounds is obtained. The one is a colourless 
compound, which is soluble in alcohol, insoluble in boiling water or 
hydrochloric acid, and sublimes at 220—225°. The other is un¬ 
doubtedly parethylphenylparethylimesatin, analogous to the compound 
obtained by P. J. Meyer (Abstr., 1884, 47), although the author was 
unable to entirely free it from the other substance. When heated 
with hydrochloric acid, it dissolves, ethylisatin being formed, which 
crystallises in red needles melting at 137°. There is thus no doubt 
as to the identity of the imesatin. 

L. T, T, 

Action of Cyanogen on Aromatic Diamines. By J, A. Boatuh 
(Bull Soc.Chim 42, 104—111).—Cyanogen combines with aromatic 
diamines to produce compounds of the general formula 0»H 3w „aN 4 » 
which form two series of salts, containing 1 and 2 mols. of a mono¬ 
basic acid respectively. * These substances, when heated with hydro¬ 
chloric acid at the temperature of boiling water, give off one NH-group 
in the form of ammonia; at a higher temperature, two NH-groups are 
separated, thus: (I) CnE 2 n^i + H 2 0 = C«E 2 »^N 3 0 + NH* and 
(2) C w H^ 4 + 2H 2 0 = C«H 2 n_i 0 N 2 O 2 + 21STJ&3. In this paper, 
the derivatives o£ orthophenylene and metaparatoluenediamine are 
described, : 
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Dicyanometapamtoluenediamine , C 9 H 10 K 4 , obtained by saturating 
a solution of metaparatoluidine with, cyanogen, forms colourless 
crystals containing 1 mol. of -water. The following constitutional 
formula is assigned to it:— 


ch ira 

# \/ \ 

MeC C C ! HH 

I J I 

HC 0 o: STH 

% /\ / 

OH 3STH 


Its bydrocblorides, C 9 HioTST 4 ,2HCl and CqHhjNT^HCI, crystallise in 
colourless needles; its platinochlorides, (C 9 H 10 lN 4 ) 2 ,HaPtCl 6 + 2H s O 
and G 9 H 1 oH 4 ,H 2 PtCl 6 -P 2H 2 0, crystallise in small needles and tablets 
respectively ; the sulphate, C 9 HioN 4,H 2 S0 4 *f H 2 0, forms a white crys¬ 
talline powder. On heating the base with hydrochloric acid at 100°, 
there is obtained a substance of formula C 9 H 9 N 3 0, which crystallises 
in small needles, melts at 290°, and is sparingly soluble in water and 
alcohol; its hydrochloride, nitrate, and sulphate crystallise in needles; 
fts platinochloride is amorphous. 

When heated with hydrochloric acid at 150°, the base yields two 
substances of the composition 0 9 H 9 H 3 O and C 9 H 8 N20 2 j of which the 
former is probably isomerio with the above-mentioned compound; the 
latter crystallises in silky needles, and is probably a dihydroxy- 
toluquinoxaline. 

Dicyano-orthophenylenediamine , obtained by passing cyanogen into 
an alcoholic solution of orthophenylenediamine, forms pale yellow 
rhombic tables, sparingly soluble in water, and melts at 280°. Its 

constitutional formula is written thus : C 6 H 4 <^|j 

Its platinocblorides, (OsHgl^yHsPtCle+3H a 0 and (CaHglSr 4 ),H 2 PtCl6 
+ H 2 0, crystallise in yellow needles. When heated with hydro¬ 
chloric acid at 100°, it yields a compound of the formula CaH 7 NaO, 
crystallising in needles which melt at 280°; but if the reaction be 
effected at 150°, there is formed a 'dihydroxyquinoxaline, CsH^NaOs; 
this crystallises in long needles, melts at 280°, is sparingly soluble in 
water, and forms metallic salts. V. H. V. 

Constitution of the Hydrazines. By 35. Fischer (Ber 17, 
2841—2846).—In this paper the author shows that the hydrazines 
have the constitution represented by the formulae NHPh.bTH 2 and 
KPhMeTO, and not NH.Ph ; NH and ISTHPhMe ! NH, as assumed 
by Erlenmeyer (Abstr., 1883, 1103). A. K, M. 

Decomposition of Diazo-compoimds by Alcohol. By E. 
Wroblewsky (JBer., 17, 2703—2704),—A question of priority. 

Action of Quinones on Amidophenols. By T. Zihcke and A;. 
Hebebrajsd ( Annalen , 226, 60—76).—By the action of benzoquinone 

* This formula, together with others, is incorrectly written in the original 
memoir.—Y. H. V. 

YOL. XI/VIII, 
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on orthamidophenol in hot alcoholic solution, quinol and a base of 
the composition CsiHtsNA are produced. The latter is deposited in 
needle-shaped crystals of a violet colour, but the former remains in 
solution. The crystals melt at 250°, and at a higher temperature yield 
a red crystalline sublimate. The compound is soluble in aniline, but 
is dissolved with difficulty by the usual solvents. It is decomposed 
by hot potash or soda lye with evolution of ammonia. It dissolves 
in dilute acids, forming salts which dissociate in the presence of a 
large quantity of water. The hydrochloride , CmHibNjO^HCI, lias a 
green metallic lustre. It dissolves freely in alcohol, and is sparingly 
soluble in water. It yields crystalline double salts with mercuric, 
stannic, zinc, and platinum chlorides. The j platinochloride forms 
broad needle-shaped crystals of a brownish-red colour, which dissolve 
in hot water. The sulphate is a green crystalline powder; the omlate 
forms green needles soluble in alcohol, and the pier ate steel-blue 
needles melting at 235* with decomposition. 

The acefo/Z-derivative, CaiHi^OjiCa, crystallises in brown needles or 
plates (melting at 285°), and dissolves freely in benzene and in glacial 
acetic acid. The benzoyl- derivative, forma yellow 

needles which melt at 264*5°, and are soluble in hot acetic acid and 
in benzene. 

Cautious oxidation with nitric acid converts the acetyl-derivative 
into oxalic acid and a nitro-product, C 24 Hi 5 (N 0 2 )N*iOrt, which is 
deposited from its solution in acetic acid in golden plates. The 
crystals begin to blacken at 265°, and melt between 275° and 280°, 
The nitro-compound dissolves in alkalis, forming a violet solution, 
from which alcohol precipitates a crystalline compound. Tin and 
hydrochloric acid reduce the nitro-product, forming a crystalline 
double salt. Aniline unites with it to form a crystalline compound of 
a dark blue colour, melting at 229°. 

On the addition of sodium nitrite to a solution of the hydrochloride, 
C^HisNiO^SHCl, a red crystalline compound is deposited which has 
the composition C^HioNiO^NO)*. 

II. Benzoquinone has no action on the acetic derivatives of orth- 
amidophenol, but it enters into double decomposition with orthamido- 
phenyl methyl ether, according to the equation 3 CaH 4 0 a + 
2 OMe.C 5 H 4 .NH 2 = C 6 H 2 (NH 2 .C 6 H 2 .0Me) 2 0 2 + 2C«H 4 (OH) 2 . 

The substitution-product crystallises in reddish-violet noodles which 
melt at 230°. It has neither acid nor basic properties* 

III. Benzoquinone acts on paramidophenol according to the equa¬ 
tion 3C 8 H 4 0 2 + 2 NH a ,C 6 H 4 .OH = C i H 1 (NH*C«H*OH)a0 1 + 
2C fl H 4 (OH) 2 . The best results are obtained when a hot aqueous 
solution of the hydrochloride is employed. The crystalline product 
dissolves freely in dilute alkalis, but is sparingly soluble in the usual 
solvents. It is a phenol, not a base. 

IY. The products of the action of benzoquinone on the par- 
amidocresols are phenols. The orthamido-derivative of orthocresol 
yields a red crystalline^ base, melting at 284°, insoluble in alcohol. 
The hydrochloride, platinochloride, and the acetic derivatives of the 
base are crystalline. 

: Y. Amidothymol is oxidised to thymoquinone by benzoquinone. 
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VI. No bases are formed by the action of benzoquinone on amido- 
£-naphthol, or on its hydrochloride. W. 0 . W. 

Methylene-blue and Allied Dyes. By A. Bejrnthsen ( Ber 17, 
2854—2$62).-—In a previous paper (Abstr., 1884, 1156), reasons were 
given for concluding that Lauth’s violet and methylene-blue have the 
following constitutions; in confirmation of these the author now brings 
further proof:— 

N—C 6 H 3 .NH 2 N-C 6 H 3 .NMe 2 

NH 2 C1< I I | I 

X C 6 H s .S x C 6 H 3 .S 

By the introduction of two amido-groups into methylthiodiphenyl- 
amine, C 6 H 4 <^_ g _J>C 6 H 4 , diamidomethylthiodiphenylamine, 

Nhle 

NH 3 .G 6 H 4 <;__ g J>C 6 H 4 .NH 2 , is produced, but owing to the presence 

of the methyl-group this does not yield a dye corresponding with 
Lanth’s violet. By the action of fuming nitric acid on methvlthio- 
diphenylamine, a dinitrosulphoxide, NMe^Ha.NC^SO, is obtained 
crystallising in small needles; it is insoluble in dilute alkalis. 
Diamidomethylthiodiphenylamine hydrochloride, 

NH 3 Cl.C 6 H a <^®> C 6 H 3 .]m 3 Cl, 

obtained on reducing the last compound, forms colourless prisms 
almost insoluble in hydrochloric acid, but readily soluble in water. 
By the action of ferric chloride on a solution in dilute hydrochloric 
acid, a very instable bluish-green compound is produced. Lauth’s 
violet can be obtained, not only by introducing amido-groups into 
thiodiphenylamine, but also by heating paradiamidodiphenylamine 
with sulphur, and oxidising the product with feme chloride, 
NH(C 6 H 4 .NH 2 ) 2 + 2S = NH(C 6 Hfr.NH 2 ) 2 S + SH 2 , and further from 
paranitraniline and sulphur. 

If thiodiphenylamine be treated with weaker nitric acid than was 
previously employed (Zoo. cit.), a mononitro-derivative is produced, 
together with the dinitro-eompound. This mononitrodiphenylamine 

sulphoxide, G$Li<Z gQ ^>C 6 H 3 .N 0 2 , yields amidothiodipHenylamine, 

CeH 4 <^> 06 H 3 .NH 2 , on reduction ; the latter crystallises in white 

silky scales, somewhat soluble in hot water, readily in alcohol and 
ether; it oxidises readily, but is much more stable than Lauth’s 
white; the hydrochloride, Ci 2 H 8 (NH 2 )NS,BC 1 , forms small scales 
readily soluble in water, very sparingly in concentrated hydrochloric 
acid. Amidothiodiphenylamine is converted by ferric chloride into a 

N_C 6 H4 

violet-red dye, the constitution of which, HN<f j | , should cor- 

x c«h 3 .s 

respond with that of Lauth’s violet. This imidothiodiphemflmide forms 
small, rusty-brown, spear-shaped crystals, moderately soluble in alcohol, 

t 2 
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but less so in ether; the hydrochloride, Ci 2 H 8 N 2 S,HC1, is very soluble 
in water and in alcohol; the zinc double salt, 20^118^8,1101 4* ZnCl 2 , 
is readily soluble. The salts of imidothiodiphenylimide dye silk 
violet-red with a shade of brown. Amidothiodiphenylamine may also 
be obtained by heating paramidodiphenylamine with sulphur, hydrogen 
sulphide being abundantly evolved. 

When hydroxydipheny'lamine is melted with sulphur, hydroxythio - 

diyhmylamine , CgH^^^CeHg.OH, is produced. On extracting the 

product with dilute hydrochloric acid, dissolving the residue in 
aqueous alcohol and a little hydrochloric acid, and adding ferric 
chloride, a brown precipitate of oxythiodiphenylimide , C 12 H 7 NSO, is 
obtained. This substance dissolves very sparingly in the ordinary 
solvents, more readily in toluene and cumene, and very readily in 
aniline. It has neither basic nor acid properties. Hydroxy thio- 
diphenylamine is re-formed on oxidising oxythiodiphenylimide. It has 
no basic properties, but its ready solubility in alkalis indicates its 
phenolic character. A. K. M. 

Chrysaniline. By 0. Pischer and G. Korner (Annalen, 226, 
175-—191).—Nearly all the contents of this paper have been pre¬ 
viously published (Abstr., 1884, 748). Chrys aniline, CgH^Ng + 
2 H 3 0 , crystallises in long golden-yellow needles, or in yellowish- 
brown, flat, spear-shaped crystals. When heated, it sinters together 
with loss of its water of crystallisation at about 150°, and melts at 
267—270°. It is sparingly soluble in alcohol. A solution of chrys- 
aniline in hot benzene yields, after a time, golden-yellow plates of a 
compound of the formula C 19 Hi 5 N 3 ,C 6 H 6 . A. J. G. 

Action of Phenyl Isocyanate on Amido-compounds, By B. 

Kuhn (JBer., 17,2880—2885).—Amides of monobasic acids react with 
phenyl isocyanate according to the general equation NPh ! GO + 
BCO.NH* = NPhH.CO.NH.CQR. 

To prepar ephenylbenzoijlcarbamide, NHPh.CO.NHBi, dry benzamide 
is heated with phenyl isocyanate at 150°, until the odour of carbanil 
has disappeared. The product forms long silky needles, melting at 
199°; it dissolves readily in alcohol, sparingly in ether, and is inso¬ 
luble in water. When it is heated, it breaks up into phenyl cyanato and 
benzamide. Phenylpropionylcarbamide , NHPh.CO.NH.C 3 H fl O, prepared 
frompropionamide and phenyl isocyanate, crystallises in concentrically 
grouped prisms, melts at 187°, dissolves sparingly in boiling water, 
readily in alcohol and ether, and is decomposed by heat into its 
constituents. Phenylacetyharb amide , NHPh.CO.NHAc, melts at 183° 
(see also this Journal, 1876, i, 400). Dipkenylaeetylcarbamide , 
NHPh.CO.NPhAc (loc. tit.), may be obtained from acetanilide and 
phenyl isocyanate, whilst analogous compounds are also formed from 
formanilide, benzanilide, acetonaphthalide, and benzonaphthalide with 
phenyl isocyanate. The aromatic amido-acids also react with phenyl 
isocyanate, although less readily than the acid amides. Phenylummiao - 
benzoic acid, NHPh.CO.NH.CflH 4 .OOOH, is prepared by heating 
together metamidobenzoic acid and phenyl isocyanate for !■—2 hours 
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at 100°; it is soluble in alkalis and in alcohol, sparingly also in 
ether, but is insoluble in water; it crystallises in concentrically 
grouped prisms, melting with decomposition at 270°, but does not yield 
a condensation-product like the corresponding uramidobenzoic acid. 

The fatty amido-acids react somewhat differently with phenyl 
isocyanate. a-Amidopropionic acid yields diphenylcarbamide, and ap¬ 
parently also phenylmethylhydantoin:—NPhCO 4- ISriEL.CHMe.COOH 
= JSrPhH.CO.bTH.CHMe.COOH; KPhH.CO.ra.CHMe.OOOH + 
/NPh.CO 

2NPhCO = CO( | + CO(JSTHPh)* + CO*. The phenyl- 

\NH-CHMe . 

methylhydantom has not been isolated, but after boiling the product 
with alcoholic potash, phenylmetliylhydantoic acid , 

NHPh.CO.lSrH.CHMe.COOH, 

was obtained; this is insoluble in cold, readily soluble in hot water, 
also in alkalis, alcohol, and ether; it melts at 170° with decompo¬ 
sition. 

Phenylhydrazine reacts with phenyl isocyanate with considerable 
development of heat. The product is diphenyls emicarbazide > 

NHPh.CO.NH.NHPh; 

it crystallises from dilute alcohol in stellate-groups of needles, is 
sparingly soluble in hot water, readily in alcohol, and insoluble in 
ether; it melts at 170°. hTaphthylhydrazines yield similar compounds. 

A. K. M. 

Paraxylyl Phenyl Ketone. By K. Elks and E. Larsen (Per., 17, 
2847—2849).—By the action of aluminium chloride (50 grams) on a 
mixture of paraxylene (36 grams), benzoic chloride (47 grams), and 
carbon bisulphide (80—100 grams), paraxylyl phenyl ketone, 

C 6 H 3 Me 2 .COPh, 


is obtained. It melts at 36°, boils at 303 3 (uncorr.), and distils 
extremely slowly in steam; it is insoluble in water, sparingly soluble 
in glacial acetic acid, but very readily in alcohol, ether, acetone, 
chloroform, light petroleum, and benzene, and crystallises from alco¬ 
hol in large well-formed prisms. Its solution in glacial acetic acid is 
not attacked by chromic acid oven on boiling. Paraxylyl phenyl 
ketone may be oxidised, however, by dissolving it in cold concen¬ 
trated sulphuric acid, adding chromic mixture and boiling ; the chief 
product of the oxidation is benzoylparato luio acid. When the ketone 
is boiled for several days in a reflux apparatus, methylanthracene 
is formed, with separation of water; CeHsMeg.OOPh — H*0 = 


CH 

C a H 3 Me<( | )>C 6 H. 


A. K, M. 


Disulphones. By R. Otto and H. DamkSh'lee (/. pr. Chem. [2J, 
30, 171— 208 ).^IJthylpMe diphenyUulphone i 0*H4(S0*Ph) 2 , is obtained 
by a method similar to that employed by Otto in the preparation of 
the disulphoxides (Abstr., 1882, 881), namely, by heating a solution 
of sodium benzenesulphmate with ethylene dibromide and alcohol for 
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some time in a reflux apparatus. The nnaltered ethylene dibromide and 
alcohol are distilled off; the disulphone separates from the residue on 
cooling, and is freed from sodium bromide and sodium benzenesulphi- 
nate by washing with water. By crystallisation from alcohol, ethylene 
diphenylsulphone is obtained in long, colourless, odourless needles; it 
is sparingly soluble in hot water, soluble in boiling alcohol and 
in benzene, very easily soluble in hot glacial acetic acid, and melts 
at 179*5—180°. Nascent hydrogen in presence of acids has no action 
on ethylene diphenylsulphone, whereas in alkaline solutions (by 
sodium-amalgam and water), it is converted into sodium benzene- 
sulphinate and ethyl alcohol, thus :— 

OJffiCBUaPh), + 2NaOH + H 2 = 2PhS0 2 Na + EtOH + H 2 0. 

Chlorine acts on ethylene diphenysulphone, producing sulphuryl 
chloride, benzenesnlphonic chloride, ethylene dichloride, and chloro¬ 
benzenes ; the action of chlorine in direct sunlight is .somewhat 
different, the products being various chlorobenzenes and sulphuryl 
chlorides. Bromine does not attack the disulphone. 

Phenylsulphonethyl alcohol , PhS0 2 .CH 2 .CH 2 .0H, is obtained by 
heating ethylene-diphenylsulphone with aqueous potash on a water- 
bath, and subsequent extraction of the liquid with ether. On eva¬ 
poration, the ethereal solution leaves this compound as a colourless 
syrupy liquid, which has a neutral. reaction and an intensely bitter, 
taste; it is miscible with alcohol and benzene, and bnt sparingly soluble 
in water. Its formation is explained by the following equation :— 

CaH^SOsPh}* + KOH = PhSOa.C2H4.OH + PhS 0 2 K. 

This alcohol has also been prepared synthetically by heating an 
aqueous solution of sodium benzenesulphinate with ethylene chlor- 
hydrin in sealed tubes at 120°; its formation is represented by the 
equation-— 

C 2 H 4 C1.0H + PhSO.Na = PhS0 2 .C 3 H 4 .0H + NaCl 

It is not acted on by nascent hydrogen in acid solutions, but nascent 
hydrogen in alkaline solutions converts it into ethyl alcohol and 
benzenesulphinic acid or thiophenol. 

The following derivatives of this alcohol have been prepared by the 
ordinary methods :—The acetate , PhS0 2 .C 2 H 4 .Ojc, is a syrupy colour¬ 
less liquid, having a bitter taste; it does not solidify at — 12°, and is 
miscible with alcohol, benzene, and ether. The benzoate, 

PhS0 2 .C 2 H 4 .0Bz, 

forms white, shining, silky needles melting at 124—125°; it is in* 
soluble in water, but easily soluble in alcohol and chloroform, less 
easily soluble iu ether. 

Phenylsulphonethyl hydrogen sulphate, PhSOf.C 2 H 4 .SO 4 H, is formed 
, by mixing the alcohol with sulphuric acid; on diluting with water, 
phenylsulphonethyl oxide separates out. The filtrate from this is 
neutralised with barium carbonate, and after removal of the barium 
sulphate yields, on spontaneous evaporation, barium phenylsulphon¬ 
ethyl sulphate, (PhS 0 2 .C 2 H 4 .S 04 ) 2 Ba + 3^B 2 0, which crystallises in 
needles having a vitreous lustre. , The salt is soluble in water,* its 
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aqueous solution is decomposed by boiling, with formation of barium 
sulphate, sulphuric acid, and the alcohol. 

Phenylsulphonethyl chloride , PI 1 SO 2 .C 2 H 4 CI, is obtained by acting 
with phosphorus pentachloride on phenylsulphonethyl alcohol; also 
by acting with hydrochloric acid on the alcohol in sealed tubes at 
150°. It crystallises from hot benzene in lustrous six-sided tablets, 
is soluble in benzene and alcohol, but sparingly soluble in water, and 
melts at 55 —56°. In all its properties, this compound resembles the 
alkyl chlorides; when heated with sodium benzenesulphinate, it 
yields ethylene-diphenylsulphone, and when acted on with sodium 
paratoluenesulphinate, ethyiene-pheny 1 paratolylsulphone, 

P h S 0 3 . C 2 H 4 . S 0 2 C 7 H 7 , 

is obtained; this crystallises in small, white, lustrous needles melting 
at 162°. 

Sodium-amalgam, in presence of alcohol, converts phenylsulphon¬ 
ethyl chloride into ethyl alcohol and sodium benzenesulphinate ; zinc 
and hydrochloric acid do not act on it. 

DiphanyhuIphonethyl oxide , (PhSC^ChHi^O, is obtained by acting 
with silver oxide on phenylsulphonethyl chloride : it is also produced 
by the action of dehydrating agents on phenylsulphonethyl alcohol. 

It is almost insoluble in water, slightly soluble in ether, and easily 
soluble in benzene and alcohol, from which solutions it separates in 
small, white, lustrous needles, or by slower evaporation in yellowish 
hard prisms melting at 69—70°. This compound is also formed in. 
small quantities by ^the action of potassium hydroxide, and also 
of baryta, on ethylene diphenylsulphone. P. P. B. 

Replacement of two Chlorine-atoms in Chlorides by 
Oxygen, by Means of Anhydrous Oxalic Acid. By R. Anschutz 
{Ann&len, 226, 13—22).—The anhydrides of mono- and bi-basie acids 
can be prepared by heating the acids with the theoretical quantity of 
anhydrous oxalic acid. The method yields excellent results.- 

The chlorides of aromatic aldehydes are converted into aldehydes 
by the action of anhydrous oxalic acid, for example, benzal chloride,. 
Ph.CHCU, yields benzatdehyde, Ph.CHO, and chlorobenzal chloride, 
C 0 H 4 CI.CHCI 2 , yields chlorobenzaldehyde, C 6 H 4 Cl.CHO. Benzotri- 
ehloride, Ph.CCls, under similar treatment, yields a mixture of benzoic 
anhydride and benzoic chloride, but if an excess of oxalic acid (3 mols, 
to 2 ) is used, thg products consist of the pure anhydride. 

w. 0. w. 

Derivatives of Orthonitrobenzoic Acid. By 0. A. Bischoff 
and C. Each (Ber., 17, 2788—2800).—Orthonitrobenzoic chloride 
was prepared from the nitro-acid by Claisen and Shadwelfs method, 
and purified by crystallisation from ether. During this process, 
small quantities of a substance forming colourless needles were 
several times obtained. This substance proved to be orthonitrobenzoic 
anhydride. It is very sparingly soluble in water and ether, more 
soluble in alcohol, and melts at 135°. It is re-eonverted into the 
acid by alkalis. By the action of orthonitrobenzoic chloride on 
ethyl monosodomalonate, the authors obtained ethyl dinitro benzoyl- 
malonate, (CQOEQsO^O.CaHi-NO^s. This compound crystallises 
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in plates melting at 93°, and is the same substance previously 
described by Bischoff—who did not then obtain it pure—as ethyl 
nitrobenzoylmalonate (Abstr., 1883, 912). The yield of this com¬ 
pound was small, half the quantity of sodomalonate used being recon¬ 
verted into ethyl malonate; small quantities of an oil were also 
formed, which exploded when heated above 170°. . When treated 
with sodium ethylate, ethyl dinitrobenzoylmalonate yields ethyl sodo- 
nitrobenzoylmalonate and ethyl orthonitrobenzoate, according to the 
equation— 

(coom)*oco6.oja;.isroo* + ffabEt == 

(GOOEt) 3 CNa.CO.CsH 4 ]Sr02 + N0 2 .C 6 H 4 .C00Et. 

When an aqueous solution of this sodium-derivative is treated with 
hydrochloric acid, it yields ethyl mcmonitrobenzoylmalonate, which crys¬ 
tallises in colourless needles melting at 54°. Its alcoholic solution gives 
an intense bluish-red coloration with ferric chloride, and water then 
precipitates a bright red powder. Attempts to produce a substituted 
ethyl acetylenetetracarboxylate from this ether were unsuccessful. 
When treated with bromine-vapour, the sodium compound just de¬ 
scribed yields ethyl mononitrobenzoylbromomalonate , which forms long 
prisms melting at 72°. When heated with excess of alcoholic ammo¬ 
nia in closed tubes at 100°, the dinitro-eompound yields orthonitro- 
benzamide and ethyl malonate, together with a small quantity of 
malonamide. By the action of orfchonitrobenzoic chloride on ethyl 
disodomalonate, the same dinitrobenzoyl-derivative is obtained as 
when the monosodo-compound is employed. If, however, equal 
molecular proportions of the chloride and of the ethyl disodomalonate 
are used, ethyl sodonitrobenzoylmalonate described above is formed. 
When ethyl disodacetylenetetracarboxylate in alcoholic solution is 
treated with orthonitrobenzoic chloride, ethyl orthonitrobenzoate and 
ethyl acetylenetetracarboxylate are formed. If the dry disodo-com- 
pound is suspended in ether and then treated with the chloride, ethyl 
dicarbontefcracarboxylate is formed, together with traces of a sub¬ 
stance crystallising in needles melting at 150—158°, of ethyl acetyl- 
enetetracarboxylate, and of a colourless oil volatile in a current of 
steam. When silver orthonitrobenzoate is added to acetic chloride, 
nitrobenzoic and acetic acids are formed. L. T, T. 

Paramethoxyphenoxycinnamic Acid. By A. Valentini 
(Gazzetta, 14, 147—-150).—Oglialoro, by the action *of benzaldehydc 
and acetic anhydride on sodium phenylglycollate, has obtained phen- 
oxycinnamic acid together with cinnamic acid (Abstr., 1881, 276). 
In the present paper, the analogous reaction with anisaldehyde is 
studied, and it is shown that there are obtained paramethoxy- 
dnnamic acid and par amethoxyphenoxy cinnamic acid; the former has 
been prepared synthetically by Perkin by heating anisaldehyde with 
sodium acetate and acetic anhydride (Trans., 1877, i, 408). The 
two acids may be separated from the crude crystalline product of the 
reaction by fractional crystallisation from aqueous alcohol, in which 
the paramethoxyeinnamic acid is the less soluble. Paramethoxy- 
phenoxycinnamic acid, 0 6 H 4 (0Me).CH I C(OPh).COOH, crystallises in 
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yellowish-white rectangular tablets, which melt at 200°; its methyl 
salt, obtained by saturating a warm mixture of the acid and methyL 
alcohol with hydrogen chloride, crystallises in white, rectangular 
laminae melting at 100°. Thus the transformations of benzaldehyde 
and anisaldehyde are perfectly analogous. V. H. V. 

Derivatives of Salicylic Acid. By E. Bellman* and R. 
Grothmann (Ber., 17, 2724—2731).— Bromonitrosalicylic acid , 

O # HJBr(MTO0(OH).COqa [COOH : OH : Br : N0 2 = 1:2:3: 5], 

may be obtained from nitramidosalieylic acid as follows : hydrobromic 
acid is added in fonr times the theoretical quantity to the nitramido- 
acid, the hydrobromide obtained dissolved in glacial acetic acid, 
nitrous anhydride passed through the solution, which is then warmed 
until no more nitrogen is given off, the product diluted with water 
and cautiously evaporated. It may also be obtained by the addition of 
bromine to a solution of nitrosalicylic acid in hot glacial acetic acid. 
Bromonitrosalicylic acid is readily soluble in hot, less so in cold 
water, very readily in alcohol and ether; it crystallises in needles or 
\in nodules, and melts at 222° ; the barium salt, (CTHsBrNOs^Ba + 
4H 2 0, and calcium salt, ^HsBrNOs^Ca H- 6H 2 0, are described. 
The hydrochloride of bromamidosalicylic acid , obtained by the action of 
tin and hydrochloi’ic acid on bromonitrosalicylic acid, forms colourless 
needles readily soluble in water and alcohol, almost insoluble in 
ether; neither the free acid nor the platinochloride could be prepared. 
A diazo-derivative may be obtained crystallising in yellowish-brown 
lustrous scales and yielding OH.C 3 H 3 Br.COOH [COOH: OH: Br = 
I : 2 : 3], on boiling with alcohol. This is sparingly soluble in cold, 
more readily in hot water and very readily in alcohol; it crystallises 
in needles melting at 184°, whilst the bromosalicylic acid obtained 
by Hiibner and Heinzerling (Zeit. f. Chem., 1871, 709) from brom- 
amidobenzoic acid, [COOH ; hTH 2 : Br = 1 : 2 : 3], melts at 
219—220 9 . The authors confirm the constitution of their acid by 
heating it with water at 180°, by which means it yields carbonic 
anhydride and orthobromophenol. The barium and calcium salts, 
(C 7 H 4 Br 03 ) 2 Ba + 3H 2 0 and (C7HJBr0 3 ) 2 Ca + 12H*0,are described, 
and also the lead salt, C 7 HaBrQ 3 Pb. . JDibromosalicyUc acid, 

OH,C<jHaBr a .OOOH [COOH : OH : Br » 1 : 2 : 3 : 5], 
may be obtained either by the action of hydrobromic acid on the 
above-mentioned diazo-derivative, or better by the addition of bromine 
to a cold dilute*solution of salicylic acid in glacial acetic acid. It 
forms long colourless needles, melts at 220°, is almost insoluble in cold 
and only sparingly soluble in boiling water. The barium saU has the 
formula (C 7 BaBr 2 0 3 ) 3 Ba + 4H a O; the lead salt , C 7 H*Br 2 0 3 Pb, is 
insoluble. When the monobromosalicylie acid (m. p* 165°) obtained 
by brommating salicylic acid (see Hubner and Heinzerling, loc. cit.) 
is nitrated, a bromonitrosalicylic acid, of the constitution 

OH.0 6 H 2 Br(ON a ),COOH [COOH : OH : NO*: Br === 1 : 2 : 3 : 5] 

is obtained. This melts at 175°, dissolves readily in hot, sparingly in 
cold water, and crystallises in clusters of short yellowish needles 
containing 1 mol. H s O; the following salts have been prepared; 
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(C 7 H 3 BrN0 6 ) s Ba ; (C 7 H 3 BrN0 6 ) 2 0a + aH 2 0 ; (C.HaBrHOOaPb ; 

C 7 H 2 BrH0 5 Ba 4- 2H 3 0 ; CTHoBrNOaPb. Dibromonitrophenol , 
C 6 H 2 Br 2 (N0 3 ).0H [OH : Br : N0 2 : Br = 1 : 2 : 4 : 6], 
is obtained as a secondary products in the preparation of the first 
described bromonitrosalicylic acid. It is sparingly Boluble in water, 
more readily in alcohol, and crystallises in slender needles melting 
at 142°; the barium derivative, (G6H 3 Br2N0 3 ) 2 Ba 4* 10H 2 O, forms 
green needles. Dibromamidophenol, CoH 3 Br 3 (]N r H 2 ).OH, obtained by 
the reduction of the nitro- compound, forms red dish-coloured needles 
melting at 11)0°; it is sparingly soluble in cold, more readily in hot 
water, and still more so in alcohol. It does not yield salts. 

A. K. M. 

Ethyleneamidobenzoic Acids. By H. Schiff and C. Parenti 
{Annalen, 226, 243—248 ).—Etkylenedibeuzamic acid , 

H. C e H 4 .CO OH) 2 , 

is prepared by boiling ethylene bromide with a saturated alcoholic 
solution of metamidobenzoic acid for one day in a reflux apparatus. It 
forms a crystalline powder, melts at 222—225°, is very sparingly 
soluble in water, readily soluble in boiling alcohol or in cold alkalis, 
and is also soluble in moderately concentrated hydrochloric acid. 
A neutral solution of the ammonium salt gives with cupric acetate a 
greenish-blue pulverulent precipitate of the cupric salt, CicHuNijChCu 
-f H 2 0, and with nickel chloride a pale green precipitate of the nickel 
salt. Diethyl etJiylenediethyldiberimmate , CsH^HEt.CeHi.COOEb)*, 
prepared by heating ethylenedibenzamic acid with ethyl iodide and 
alcoholic potash, crystallises in colourless needles or prisms, melts at 
98—100°, and is insoluble in water. 

In the preparation of ethylenedibenzamic acid there is formed at the 
same time another acid distinguished by its more sparing solubility in 
sfll solvents. It forms a yellow powder, does not melt when heated at 
300°, and is probably a more condensed ethyleneamidobenzoic acid. 

By the action of ethylene bromide on amidobenzamide at least two 
amides of ethyleneamidobenzoic acid are formed; beyond a statement 
as to their ready but unequal solubility in alcohol and in glacial acetic 
acid, no account is given of their properties. A. J. G. 

Ditolylphthalide. By P, de Berchem (Bull Soc . Ohim*, 42, 
168—169).—100 grams of phthalyl chloride are heated at 100° with 
450 grams of toluene, and 40 grams of aluminium chloride is added 
gradually. When the theoretical amount of hydrogen chloride has 
been given off, the reaction is stopped and the product thrown into 
water. The toluene containing the phthalide in solution is separated 
from the water, the toluene distilled off, the residue dissolved in 
alcohol, and purified by filtration through animal charcoal. Di¬ 
tolylphthalide, thus obtained forms prisms 

which seem to be monoclinic, with an angle of 63T5°. These crystals 
melt at 116°, and are soluble in alcohol, ether, benzene, and toluene, 
but insoluble in water or aqueous potash. The yield is only 4—5 per 
cent., but six isomerides can exist, and possibly only one of them is a 
crystallisable compound. O PT ft 
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Diphthalyl. By C. Graebe and P. Guye (Per., 17, 2851—2852). 
—When a mixture of phthalic anhydride and phthalide is boiled for 

6 —7 hours, water is set free and diphthalyl produced: CoH^qq^-O 

+ C b H 4 <^>0 = CO< c O H ->C: C<-0 H ->CO + H 2 0. The pro- 

duct is extracted with alcohol or chloroform, when nearly pure 
diphthalyl remains behind. The reaction takes place more readily 
with thiophthalic acid in the place of phthalic anhydride. 

A. K. M. 

Phthalyl-derivatives. Parts II and III. By W. Roser (Ber., 
17, 2770—2775 and 2775—2778).—When preparing ethinediphthalyl 
according to Gabriel’s instructions, by heating together phthalic anhy¬ 
dride, succinic acid, and sodium acetate, the author succeeded in 
isolating two other compounds. When the melt is digested with boil¬ 
ing water, a double lactone , CnHsCh, is extracted, and crystallises out 
on cooling. The residue is then boiled with alcohol, to get rid of a 
brown bye-product, and the pale yellow residue dissolved in boiling 
nitrobenzene. On cooling this solution, the yellow needles of ethine¬ 
diphthalyl crystallise out first, but after a little time are accom¬ 
panied by red needles of an isomeric compound, which the author 
names iso ethinediphthalyl . This compound may be purified by crys¬ 
tallisation from aniline. Aniline dissolves both the yellow and red 
compound, but deposits the red needles again on cooling, whereas the 
yellow compound combines with the aniline and remains in solution. 

The double lactone , CO<^q^ 4 > C < crystallises in 

needles. It melts at 120° and is decomposed at 240°. It has no acid 
propei'ties. When boiled with water, carbonates, or alkalis, it is 
converted into fi-benzoylpropionorthocarboxylic acid y 

OOOH.CtiH 4 .CO.OH 2 .CH 3 .COOH. 

This acid crystallises in hexagonal prisms, which melt at 137°, and 
are very soluble in water. When heated on the water-bath for some 
time, this acid is reconverted into the double lactone. The lactone 
dissolves in ammonia to a violet solution, which on the addition of 
acids deposits a compound crystallising in needles and containing 
nitrogen; this is probably phthalimidylacetic acid. The metallic 
salts of the carboxylic acid are insoluble or sparingly soluble in water. 
The author explains the formation of the lactone by the following 
equations:— 

C«H 4 <qq>0 + C s H 4 (COOH ) 2 = 

CO<% H .->C(OH).OH<gg'g )oH _ 

CO< C Q r 4 >C< CH Q CE[a >CO + CO., + HA 

On reduction with sodium amalgam in the cold, the dibasic acid 
yields phthalido^propionic mid; CnHioO*, which crystallises in mica¬ 
ceous scales melting at 121 °. It is easily soluble in boiling water, 
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alcohol, and ether. The metallic salts are easily soluble in water. 
When this acid is boiled with excess of barium hydroxide, the solutiun 
allowed to cool, the excess of barium removed by carbonic acid, and 
the solution evaporated in a vacuum over sulphuric acid, the barium , 
and from that the silver salt of the bibasic acid, 

OOOH.OaH 4 .OH(OH).OH 4 .OH a .OOOH, 


may be obtained. These salts are very unstable, and if the evapora- 
tion of the barium salt is carried out on the water-bath the phthalido- 
acid is reformed. This behaviour very closely resembles that of the 
alkali salts of diaterebic and diaterebilenic acids. Further reduction 


of the above acid yields phthalidobutyrie-orthoearboxylic acid. 

Isoethinedi'phthalyl is insoluble in water and alcohol, easily soluble 
in boiling nitrobenzene or aniline. It does not melt at 280°, and has 
the properties of a feeble acid. When boiled with alkalis, it forms 
violet solutions which deposit violet salts, but these salts are decom¬ 
posed even by water. Neither acetic chloride nor anhydride nor 
phenylhydrazine have any action on this compound. From it^ beha¬ 
viour, the author believes that it must have the constitution 


/CO.CH.CCX nn 

C«H 4 <( I >0 6 H 4 orC 6 H 4 <^>CH.OH< 
x CO.CH.CCr 


CO 

CO 


>C 6 H*. 


Part III.—When phthalic anhydride, pyrotartaric acid, and sodium 
acetate are heated together at 240—250 0 , propinediphthalyl, CioH^Oj, 
is formed. This compound is soluble in alcohol and nitrobenzene, 
crystallises in yellow needles, is still solid at 280°, and is analogous in 
properties to ethinediphthalyl. If, however, during the reaction the 
temperature is allowed to rise to 290°, a considerable quantity of 

C H v 

phthalylisopropylidene, CO<_q^>C I C(Me) 2 , already described by 


G-abriel, is formed. The author believes this compound to be pro¬ 
duced by the decomposition of a double lactone analogous in consti¬ 
tution to that described above. When boiled with alkalis, it yields 
benzoylisopropy lorthocarbozylic acid, CO OH. CeH^CO.OHMeg. By 
the reduction of this acid with sodium amalgam, phthalidoisopropyl, 

CO<^Q^>CH,CHMe 2 , is formed, which is easily volatile in steam. 


L. T, T. 

Decomposition of Snlphonic Acids. By O.Fribml and J* M. 
Crafts ( Bull Soc. GMm 42, 60—69, and Amer. OUem. 6 , 182).—** 
The authors, without questioning the priority *o£ Armstrong and 
Miller’s method for the regeneration of an aromatic hydrocarbon by 
the decomposition of its sulphonic acid (Trans., 1884, 148), show 
that they have applied it to the separation of naphthalene tetrahy- 
dride from naphthalene. The sulphonic acid of the latter is the 
more readily decomposed, and when the mixed acids are mixed with 
sulphuric acid, heated to 160°, and a current of steam passed in, the 
greater part of the naphthalene distils over. The formation of oxida¬ 
tion products is thus completely avoided. The authors have applied 
this reaction to benzenesulphonic acid and its homologues, but have 
hoped, been able to extend it to the purification of 
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pentamethylbenzene, owing to difficulties in tbe preparation of the 
sulpbonic acid. V. H. Y. 

Preparation of DinitrophenolsulphCnic Acid. By Beyer and 
Kegel (JDingl. polyt. 254, 356).—On boiling potassium mono- 
nitrophenolparasulpbonate, obtained from potassium phenolparasul- 
phonate, with dilute nitric acid until all evolution of gas ceases, a 
yellow colouring matter is produced: 0 H.C 6 H 3 (l!TO 2 ).S 03 K ■+■ HISTO* 
= OH.C«HB(NOa) a .S0 3 K + H 2 0. The same dye is obtained on boiling 
potassium phenolparasulphonate with an excess of dilute nitric acid 
thus: OH.O 6 H 4 .SO 3 K + 2HN0 3 = OH.0 6 H,(NO,)*.BQ#K + 2H 2 0. 
By treating phenolorthosulphonic acid or potassium mononitrophenol- 
orthosulphouate in a similar manner, an isomeric colouring matter is 
obtained, which gives the same shade when dyed, but dissolves more 
readily in water. This dye is produced also by heating potassium 
phenoldisulphonate with moderately dilute nitric acid. Diazoben- 
zeneparasulphonic acid being converted into phenolparasulphonic acid 
when boiled with water, yields the same dye as phenolparasulphonic 
acid, whilst diazobenzenedisulphonic acid gives the same dye as phenol- 
disulphonic acid. D. B. 

Action of Aluminium Chloride. By R. Anschutz and H. 
Immendorfe (JBer., 17, 2816—2817).—It has been shown that alumi¬ 
nium chloride reacts with benzene and acetylene tetrabromide, with 
production of anthracene. The authors have repeated this reaction 
with toluene, the three xylenes, and with ethylbenzene in the place of 
benzene. Toluene, acetylene tetrabromide, and aluminium chloride 
yield a dimethylanthracene* but it is obtained in much smaller quantity 
than anthracene is from benzene; the xylenes also yield methylated 
anthracenes, but in extremely small quantity, whilst no homologue of 
anthracene could be obtained from ethylbenzene. In all these re¬ 
actions homologues of benzene are also produced, the formation of 
which appears to be independent of the acetylene tetrabromide. By 
the action of aluminium chloride on toluene, benzene and xylenes are 
obtained• metaxylene when similarly treated yields benzene, toluene, 
mesitylene, and pseudocumene, whilst ethylbenzene yields benzene and 
diethylbenzene, Dimethylanfchracene is also formed in small quan¬ 
tity by the action of aluminium chloride on boiling toluene. 

« A. K. M. 

The Hydrocarbon C 16 H 12 from Styrolene Alcohol. By T. 
Zinckb and A. Breuer (Annalen , 226, 23—*60).—The preparation of 
the hydrocarbon OieH^ from styrolene alcohol, and the preparation of 
the quinhydrone and quinol derived from it, have been already de¬ 
scribed (Abstr., 1878,885, 889; 1879, 327; 1880,665; and 1882,207), 

Aqueous sulphurous acid, stauuous chloride, or hydriodic acid re¬ 
duce the quinone to a quinhydrone and a quinol. The latter crys¬ 
tallises in colourless ueedles or plates which melt at 92°* In presence 
of moisture, it rapidly oxidises. The acetate, Ci 0 Hi O OAc, forms 
needle-shaped crystals melting at 152°, 

The calcium and barium salts of the quinol, (OteHgOs^Ba, form 
dark-coloured needles soluble in alcohol The silver salt is a brown 
amorphous body insoluble in alcohol. 
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On oxidation with potassium permanganate, both the hydrocarbon 
and the quinone are converted into benzoic acid. The quinol under 
similar treatment yields benzoic and phthalic acids, but if the oxida¬ 
tion is conducted in an alkaline solution, an acid of the composition 
C 9 H 6 0 5 is obtained instead of phthalic acid. 

The constitution of-the hydrocarbon may be represented by the 
formula PhC 4 H 2 Ph ; the constitutions of the quinone and the quinol 
have not yet been definitely ascertained. W. C. W. 

Japanese Camphor Oil. By H. Oishl ( Gliem . News , 50, 275— 
277).—When the woody parts of the Laurus campJwr a, growing on the 
southern coasts of the"islands of Shikoku and Kiushiu, are distilled 
with water,, the distillate contains solid camphor and an oil. The 
quantities obtained vary with the season; more of the former and 
‘less of the latter are obtained in winter than in summer, and vice 
versa,. The crude oil when redistilled yields from 20 to 26 per cent, 
of camphor. The rectified oil is a colourless liquid, and burns with 
smoky flame; its sp. gr. at 15° is 0*895 (crude oil, sp. gr. = 0*959) ; 
rotatory power by Soleil saccharimeter = 68'96°. Treated with hydro¬ 
gen chloride, it separates into two layers, the upper one transparent, 
the lower turbid. Nitric acid in the cold produces a similar effect, 
the upper layer being yellow, the lower colourless. When heated, the 
oil becomes red and oxidises, prodncing camphor and other oxidised 
products. Sulphuric acid dehydrates it, leaving a liquid with an_ 
odour resembling that of terpene; large quantities of this acid char 
the oil. Chlorine is absorbed by the oil with elevation of tempera¬ 
ture and evolution of hydrogen chloride, the liquid becoming yellow 
and viscid. Bromine behaves in a similar manner, producing an amor¬ 
phous red substance. Heated with iodine, which dissolves readily in 
it, the oil becomes red, and on cooling below 0® semi-solid. These 
reactions, coupled with analytical and physical data, lead the author 
to conclude that the oil is a mixture of terpenes, camphors, and some 
other oxidised hydrocarbons. The oil dissolves many resins, asphalt, 
sulphur, &c., and has been successfully applied as a solvent for 
varnishes. 1). A. L, 

Bromonitro-eamphor. By P. Cazeskuve (Bull. Soc. Ohm 42, 
69— 70).— The author has shown that dextrorotatory monochloro- 
camphor, CioH l5 C10, yields a laevorotatory mononitro-derivativo, 
C l0 H l 4 (NO 2 )ClO; he now ascertains whether a similar, though 
inverse phenomenon, occurs on nitrification of monobromo-camphor. 
The substance, Ci 0 H u (HOa)BrO, prepared according to the method 
indicated by Schiff (Abstr., 1882, 526), crystallises in large prisms 
melting at 108°. Bor a 1 per cent, solution (temperature not given) 
the author found [aty = — 27°; the nitrobromo- and nitrochloro* 
camphor (so-called a-derivative) thus belong to the same series. 

y. h. v. 

The so-called Oxyeamphor of Kachler and Spitzer, By 
H. Goldschmidt (Ber., 17, 2717—2718),—In reply to the above-named 
chemists, as to the identity of the “ oxycamphor ” with campholenic 
acid (this vol,, p. 173), the author points out a difference of 10° in the 
boiling points and the strongly acid character of the latter substance. 
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The existence of camphoroxkne ( Per ., 16, 494) is against Kachler 
and Spitzer’s formula, whilst the formation of an amide by the action 
of <heat on the ammonium salt, indicates the presence of a carboxyl- 
group in campholenic acid. A. K. M. 

Convallaria Majalis (Lily of the Valley). By A. Langlebert 
C Jour . Pharm. [5], 10, 26—30).—Two glucosides, convallamarin and 
convallarin, occur in Gonvallaria majalis. The author prepares con¬ 
vallamarin by extracting the whole plant with water, convallarin , not 
being soluble, is thus left behind. The extract is precipitated with 
lead acetate, and from this, by the action of a solution of tannin, a 
tannateof convallamarin is formed. The tannate dissolved in alcohol 
is precipitated by milk of lime, and the filtrate when evaporated 
gives the convallamarin as an amorphous powder. This substance is 
soluble in water, concentrated sulphuric acid, alcohol, ordinary, and 
methylic ether, chloroform, and amyl alcohol. Dissolved in mono- 
hydrated sulphuric acid, its colour is yellow, then reddish-brown, 
becoming violet on contact with water and moist air. The above 
method of treatment applied to an alcoholic extract, of the whole plant 
gave a residue of convallarin, which differs from convallamarin only 
in its insolubility in water. Under the influence of dilute acids, con¬ 
vallamarin is resolved into glucose and convallamaretin, whilst con- 
vallarin gives glucose and convallaretin. J, T, 

Substances obtained from Turmeric. By C. L. Jackson and A. 
E. Menke ( Amer. Ghem . 66, 77—89) (compare Abstr., 1881, 611 ; 
1882, 1107; 1888, 480).— Monacetocurcumin , C U H 13 550 4 , is a viscous 
brown mass; the acetyl-group replaces hydrogen in the phenolic 
hydroxyl. Diacetocurcumin , CuH^Xc^Ch,. forms bright yellow crystals, 
melting at 154°; it is probably an anhydride of the formula 

CsH 3 (OMe) (OK).C 6 H 6 .COO 55; 

with alkalis a red colour is produced only slowly. 

Curcumin treated with phosphoric oxychloride yields a reddish- 
purple product, difficult of examination. Its reactions and analyses 
would show it to be an acid anhydride. 

The action of hot potassium permanganate solution in excess on 
turmerol has been already studied (Abstr., 1883, 482) ; terephthaiic 
acid is formed. Using cold solutions, the whole of the oil was oxidised 
in about three days, some acetic and carbonic acids being formed;the 
filtered solution was acidified and extracted with ether, and the pro¬ 
duct distilled with steam. The distillate contains an acid, turmeric 
acid, forming a crystalline calcium salt, Ca( 0 nHi 30 2 ) + 3H 2 0, which 
is used for the isolation of the acid; water dissolves 1*27 per cent, of 
the salt at 16°. Free turmeric acid, ChHj 4 0 2 , is liberated by the 
action of hydrochloric acid on the calcium salt, it forms oily drops 
which slowly crystallise. It melts at 34—35°, has a faint pdour like 
that of cocoa-nut, is sparingly soluble in water, freely in other ordinary 
solvents. The silver, barium, and zinc salts were examined. 

From the non-volatile residue, containing tarry products, a white 
crystalline acid separated; it was recrystallised from water. Apotur- 
meric acid , CioH w 0 4 , melts at 221°, and is easily soluble in hot water; 
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it forms the salts CaC 10 H 6 O 4 .2H 2 O and BaC 10 H 8 O 4 .2H 2 O (?). The 
products of its oxidation could not be determined, but terephthalic 
acid is not formed. H. B. 

Catalpic Acid. By Sakdo (Gazzetta , 14, 134—139).—Decoctions 
of the siliquaceous capsule of the JBignonui catalpa, a member of the 
Bignonia family, naturalised in Italy from America, are given in cases 
of asthma. By a prolonged extraction of these decoctions with ether, 
there is obtained an acid substance, together with a resin, which may 
be separated by frequent treatment with alcohol. The acid substance 
thus purified forms large, white crystals, melting at 206°, and re¬ 
sembling resorcinol in appearance; also very slightly soluble in water, 
but imparts to it a decided acid reaction; it is also soluble in alcohol 
and ether. Its barium salt forms white, glistening laminae, its silver 
salt is a white precipitate, which rapidly turns brown, owing to some 
reducing action. The analyses of the acid and its barium and silver 
salts point to the formula CuHuOe ; it is proposed to call the substance 
catalpic acid. It may be isomeric with bydrocardenic and akin to 
ipecuanic acid, which differs from it by 1 mol. of water and 1 of 
hydrogen, although both acids are bibasic. V. H, V. 

Decomposition of Pyridine MetModides and Ethiodides by 
the Action of Alkalis. By 0. de Contnck ( Bull. Soc. Ghim ,, 42, 
177—180).—When the metbiodides and ethiodides of the pyridines 
derived from brucine and cinchonine are distilled with a slight 
excess of potassium hydroxide, in presence of a small quantity of 
water, decomposition takes place in three stages. In the first the 
products are neutral compounds with tinctorial properties; in the 
second, the products are pyridic, bydrides; whilst at a high tempera¬ 
ture inflammable gases are given off. 

In order to obtain the colouring matters, the methiodide or ethiodide, 
washed with ether and dried at a low temperature, is mixed with 
potash in lumps, water is added until the mixture becomes fluid, 
and the liquid is distilled on a sand-bath over a Bunsen flame. The 
distillate is exhausted with ether, the ethereal solution evaporated, 
and the residue taken up with methyl or ethyl alcohol. The colour 
of the products is intensified in a very marked manner by the addition 
of acids, especially acetic acid,- whilst soda and potash change the 
colour to a dirty red. Ammonia, as a rule, produces no effect. 
Sometimes the addition of acids intensifies or produces fluorescence 
or modifies its character. These colouring matters are perfectly 
neutral. Those derived from brucine and cinchonine (in acetic acid 
solutions) dye silk various shades from straw colour to orange and 
light brown. Those derived from the bases from coal-tar produce 
the same shades, hut, as a rule, have less tinctorial power, 

> Products of this kind were obtained from a-picoline, /3-lutidine, 
•y-lutidine, a-collidine, and /^-collidine. They give ethereal and 
alcoholic solutions of various shades of orange and red, with usually 
a well-marked fluorescence, both the colour and the fluorescence being 
frequently altered on addition of acetic acid. No analyses of these 
are given. When the ethereal solutions are allowed to 
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evapoi'ate spontaneously with exposure to air, a black resinous solid 
substance is deposited, which gradually becomes less soluble in alcohol 
and ether. Probably the oxygen liberated during the distillation 
with potash plays the same part as the oxygen of the air. 

0. H. B. 

Constitution of Pyridine-derivatives from Brucine. By 
0. de Coninck (Bull. Soc , Chim., 42, 100—104). —In order to deter¬ 
mine the constitution of the two lutidines present in the crude quino¬ 
line from brucine, the author has submitted them to oxidation by 
potassium permanganate, added cupric acetate to the product, and 
separated the copper salts foimed, by fractional crystallisation. Prom 
the fraction melting between 155 — 170°, there were obtained nicotic 
and pyridine-monocarboxylic acids, together with formic and acetic 
acids. The oxidation of the /Mutidine contained in the original sub¬ 
stance can be represented by the following equation:—C 5 H 4 EtNr 4 
• 0 5 = C 5 H 4 N.COOH 4 H.COOH 4 ELO. From the fraction melting 
between 185 — 200°, there were obtained on oxidation a methyl- 
pyridinecarboxylic acid and pyridinedicavboxylic or cinchomeronic 
^.cid, the former of which melts at 211°. The oxidation of the collidine 
contained in the mixture can thus be represented as taking place in two 
successive stages-; at the first, the ethyl- and then the methyl-group is 
oxidised thus :—(1.) C 5 H 3 NMeEt 4 - 0 5 = C ft H 3 NMe.COOH 4 HCOOH 
4 H 2 0 , and (2.) C 5 H 3 NMe.COOH 4 0 3 = H 2 0 4 C,HJfT(OOOHl* 
It is proposed to carry on further researches regarding the constitu¬ 
tion of these acids, * V. H. Y. 


Constitution of Quinoline, By L. Khorr and O. Antrick 
(B e?*., 17, 2870—2880).—This research was undertaken in the hopes 
of being able to decide between the older formula assigned to 

JCH.CH 

quinoline and that more recently suggested, namely, | II , 

N N—CH 

Knorins synthesis of quinoline from aniline and ethyl acetoacetate 
(Abstr., 1884, 1198) can be explained by either formula, thus:— 

I. NH 2 Ph 4 COMe.CH 2 .COOH - H 3 0 = PhH : CMe.CH 2 ,COOH 

= 4 HA or 

II. NH a Ph 4 COMe.CH 2 .COOH - H 3 0 = NHPh.CMe : CH.COOH 


H-CMe 

C.H/ f | rf H a O 

N C(OH).CH 


It is shown that at least the first stage of the synthesis takes place 
as in equation II, for when anilacetoacetic acid is dissolved in 
chloroform, and bromine added, two atoms of the latter are taken up, 
and on warming the solution, hydrobromic acid is evolved with form¬ 
ation of monobrommilacetoacetio acid (a-bromopTienyl-p-amidocrotonic 
mid), XSTHPh.CMe CBr.COOH, which is Converted by sulphuric acid 
VOL. xlviii, « 
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N--CMe .NH.CMe, 

into bromoxyquinaldine, I, 0 6 H 4 <f | l| , or IT, C 6 H 4 <Q || ; 

X C(OH).CBr X OO.CBr 

this crystallises in silky needles melting at about 258°, is insoluble in 
water, soluble in alkalis and in acids, sparingly also in alcohol, ether, 
and chloroform. From its behaviour with nitrous acid, acetic 
anhydride, acetic chloride at 180°, methyl iodide at 180°, boiling 
phenylhydrazine, and hydroxylamine in alkaline and acid solutions, 
7 -oxy quinaldine appears to contain neither an imido- nor a carbonyl- 
group, and therefore to have the constitution indicated by formula , 1 ; 
its resemblance to carbostyril, solubility in alkalis, its quantitative 
nonversion (by fusion with phosphorus pentachloride) into mono- 
chloroquinaldine, and the production of quinaldine by distilling it with 
zinc-dust, likewise indicate the presence of a hydroxyl-group. When, 
however, 7 -oxyquinoline is boiled with an excess of methyl iodide and 
•an equivalent of sodium methylate in methyl alcohol, 1 ': 2 ' dimethyl - 
Me.CMe _ . 

pseudoquinoxyl , C 6 H 4 <^ || , is obtained; this compound may 

x CO—CH 

also he prepared by heating ethyl acetoacetate with aniline at 150°, 
and digesting the product with concentrated sulphuric acid ; the 
solution is then poured upon ice and supersaturated with alkali. It 
crystallises in slender needles melting at 132°, is readily soluble in 
alcohol, chloroform, and in acids, soluble in ether and water, but 
insoluble in alkalis; tbe platinochloride, (C 1 iH 1 I NO) 2 ,H 2 PtCl c , forms 
slender needles melting at 215°. Dimethylpseudoquinoxyl remains 
unaltered when heated with 20 per cent, hydrochloric acid at 180— 
200 °; with bromine-water, it yields a bromine-derivative crystallising 
in white needles. It bears a strong resemblance to Hantzsch’s methyl- 
psendolutidostyril (Abstr., 1884,1045), and to Lieben and Haitinger’s 
methylhydroxypyridine (Abstr., 1884, 1196). 

2': 3 ' Meihylchloroquinoline, OioH 8 NC 1 , prepared by heating 7 -oxy- 
quinaldine with phosphorus pentachloride and a little oxychloride at 
135—140°, crystallises in slender needles, is almost insoluble in water, 
readily soluble in alcohol, chloroform, and ether, melts at 59 ° and 
boils at about 290°. It dissolves readily in acids, and yields a platino¬ 
chloride crystallising in cubes. Its chlorine may be displaced by 
boiling chloroquinaldine with alcoholic potash. 

From the above, it is concluded that 7 -oxyquinaldine is most 
probably 2 ' metbylquinoxyl, [Nf; Me ; O r= V : 2 f : 4'], but further 
experiments are being made with the view of deciding the question. 

A. K. M. 

Dimethylquinoline II. By L. Berend (Ber,, 17, 2716—2717). 
A dimeihylquinoline may be obtained from ordinary metaxylidine 

5 1:3: 4], in the same way as from orthoxylidine (Abstr., 1884,1197). 
t is & colourless, refracting, oily liquid, boiling at 268—269° (oorr.) ; 
its sp. gr. at 4° is T0665. The platinochloride, (CnHuN^HsPtGh, 
forms yellow needles sparingly soluble in hot water, the acid sulphate , 

, 0 uHuN y H 2 SO 4 , is a white crystalline powder; the dichromate crystal¬ 
lises from hot water in long needles. A sulphonic acid, CnH 1 o‘N\S0 3 H, 
T>y:the action of fuming sulphuric acid on the base at 
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160—170°; it is very readily soluble in water and hot alcohol, and 
crystallises in pale-yellow microscopic needles melting at 165—166°. 

The above described dimethylquinoline is perhaps identical with the 
base obtained by Leeds by distilling acralxylidine (Abstr., 1883, 669). 

A. K. M. 

DiquinoHne from Benzidine. By W. Roser (Ber,, 17, 27G5 7 —r 
2769).—The author gives the following proofs of the non-identity of 
the diquinoline obtained by him from benzidine (Abstr., 1884, 1371) 
with the a-diquinoline of Weidel (Abstr., 1882, 69). The measure¬ 
ment of the crystals of the two compounds show decided differences ; 
the axial ratio, for instance, is 1*33 : 1 : 1*05 in the author T s compound, 
but 1*37 : 1 : 1*32 in Weidel’s. Roser’s compound gives additive 
compounds with 1 and with 2 mols. of methyl or ethyl iodide; 
Weidel’s a-diquinoline gives a mono-additive product, hut no di¬ 
additive product could be obtained even when a large excess of iodide 
was employed. L. T. T» 

New Method for the Synthesis of Nitrogenous. Organic 
Compounds: Synthesis of Xanthine and Methyl-xanthine. By 
A. Gautier (Bull, Soc. Chim 42, 141—146).—A mixture of hydro¬ 
cyanic acid and water is heated in sealed tubes with a quantity of 
acetic acid sufficient to keep the liquid acid. The products have a 
maroon or reddish-brown colour, and can be separated by taking 
advantage of the difference in their solubilities. One part of the con¬ 
tents of the tube is soluble in cold water, and consists of aldehydic acids 
which the author is investigating, and a yellow substance soluble in 
alcohol and oxidising in presence of air to a deep slaty-blue compound. 
If the alcoholic solution, made in the cold, is mixed with excess 
of hydrochloric acid and allowed to remain exposed to the air, it 
deposits purple microscopic crystals with the lustre of cantharides. 
It appears to be a weak bibasic acid, and yields a potassium salt, the 
colour of which is wine-red or rose, according to the proportion of alkali. 

That portion of the crude product which is insoluble in cold water 
is exhausted repeatedly with boiling dilute acetic acid, and the pre¬ 
cipitate which separates from the solution on cooling, is washed, 
redissolved in hydrochloric acid, neutralised with ammonia, filtered, 
mixed with copper acetate, and heated to boiling. Copper xanthate 
and methyl xanthate are precipitated, and are then decomposed by 
hydrogen sulphide, the resulting magma boiled with dilute hydro-, 
chloric acid, filtered, the filtrate neutralised with ammonia and con¬ 
centrated until the xanthine and methyl-xanthine crystallise out on 
cooling. The two substances can be partially separated by fractional 
crystallisation. The xanthine thus obtained gives all the reactions of 
ordinary xanthine, and forms salts which are identical with ordinary 
xanthine compounds. The synthesis of xanthine and methyl-xanthine 
may he represented by the equation 11HCN + 4H 2 0 = .OaH^O* -f 
-f- 3NH 3 , but this does not take into account the compounds 
described above, or the azulmin which is formed in large quantity. 
If the water is replaced by various alcohols, ketones, phenols, alde¬ 
hydes, &c., and the hydrocyanic acid by carbylamines, an almost 
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infinite series of complex bases, acids, and indifferent bodies can be 
obtained. 

This synthesis of xanthine, together with results published in 1872 
and 1873, and recent investigations, not yet published, respecting the 
relation between xanthine and the alkaloids derived from animal 
tissues, indicate that xanthine has one of the following constitu¬ 
tions :— 

oo4 fg >™ “ hco - n <^nSm^h)> co ' 

most probably the second. The constitution of sarcine will then be— 
HN : C <0(NH).C(NH)> C0, , 0. H. B. 

Synthesis of Homoquinine. By 0, Hesse (Annalen , 226, 240— 
242).—The author has shown (Abstr., 1884, 1385) that homoquinine, 
when treated with potash, yields quinine, and fancied that it was the 
only product. Paul and Oownley, however, on repeating the experi¬ 
ment, found that besides quinine, another alkaloid, cupreine, is formed 
in about equal amount; the author now confirms their statement, 
Cwpreine crystallises from ether in concentrically grouped small 
prisms, melts at 191°, dissolves without fluorescence in dilute sulph¬ 
uric acid (the solution gives a green colour with chlorine and ammonia, 
less intense than that given by quinine), and yields compounds with 
both acids and bases. The normal sulphate forms slender prisms 
sparingly soluble in water; the hydrochloride crystallises in small 
needles, the sodium salt forms satiny plates. Homoquinine can be 
prepared artificially by dissolving equal molecular proportions of 
quinine and cupreine in excess of dilute sulphuinc acid, precipitating 
with ammonia, and extracting the precipitate with ether; homoqui- 
nine then crystallises from the ethereal solution. A. J. Q-. 

Brucine. By W, A. Shbustone (Per., 17, 2740).—-A question of 
priority. 

Brucine. By A. Hajstssen (Per., 17, 2849—2850).— After obtain¬ 
ing nothing but oxalic acid by the action of potassium permanganate 
on brucine, the author tried boiling the latter with dilute chromic 
mixture. The product is poured into hot baryta-water, carbonic 
anhydride passed through the filtrate, which is then concentrated, 
the barium precipitated as sulphate, filtered, and the filtrate evapo¬ 
rated to a syrup; on cooling a vitreous mass is obtained which is in¬ 
soluble in absolute alcohol, chloroform, and benzene. The product is 
an acid, CieS-joN^, the platinochloride of which crystallises in magni¬ 
ficent golden-yellow scales containing 5 mols. H 2 0, 

By the action of phosphorus pentachloride on brucine, the author 
has also obtained a substance which yields a crystalline platinochlo- 
ride. He intends to continue the experiments. A. M. 

Crystalline Metahsemoglobin from the Dog. By Huener 
%e&s+ Physiol. Chem., 8, 366).—Crystalline metaheemoglobin is as 
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readily prepared from oxy haemoglobin from the dog, as from that from 
the pig. It closely resembles that from the latter source in all par¬ 
ticulars. A. J. Gr, 


Oxyhemoglobin of the Horse. By G. Hufner and M. Bucheler 
( Zeits . Physiol, Chem 8, 358—365).—The substance was prepared in 
the usual manner from the separated corpuscles. The crystals ob¬ 
tained were usually large needles 2—3 mm. long and about 05 mm. 
thick; on one occasion, however, well formed hexagonal tables were 
observed. Tt contained about 3*94 per cent, of water* 100 c.c. of water 
dissolved 2*614 grams at 1° and 14*375 grams at 20°* Elementary 
analysis gave— 


C. H. N. S. Be. 0. 

54*40 7*2 17*61 0*65 0*47 19*67 


These numbers agree closely with those previously obtained by 
Kossel ( ibid 2, 150) and Otto ( Pfliiger’s Archiv, 31, 240). The 
mean of the results of the three observers would correspond with the 
approximate formula, CssoH^NiioS.FeOug. On the assumption that 
1 mol. of haemoglobin combines with 1 mol. of carbonic oxide, 
1 gram of oxyhaemoglobin should absorb 1*41 c.c, (at 0° and 1 mm. 
pressure) of that gas. It was found that the amount of oxygen dis¬ 
placed by treatment with carbonic oxide was 1*31 c.c. (mean of live 
determinations), and that the carbonic oxide compound on treat¬ 
ment with nitrogen gave up 1*39 c.c. of gas (mean of 14 determina¬ 
tions) per gram of oxyhaomoglobin. A- J. G, 


New Forms of Albumose. By W. Kuhne and B. Chitteoten 
(Amer. Chem , 6, lul—120, Continued from Abstr., 1884, 1389; 

see also 849).—The methods of purification of heteroalhumose are 
described; it is well characterised by the appearances accompanying 
its coagulation. When dissolved in dilute (0*1—0*2 per cent.) hydro¬ 
chloric acid the coagulum is in great part reconvei'ted into hetero- 
albumose; a portion of dysalbumose is also formed. Heteroalbu- 
mose, unlike prot- and dys-albumose, is not precipitated by mercuric 
chloride; when acetic acid is added to the mixture, a heavy precipi¬ 
tate is formed. 

Its mean composition is— 

C, H. N. S. O. 

50*74 6*72 17*14 1*16 24*24 

Its specific rotary power was [«]© = —68*65°* 

Dysalbumose prepared from Witte’s <£ pep ton” gave on analysis— * 

C. H. N. S. O. 

50*88 6*89 17*08 1*23 23*92 

The specific rotary power could not be determined, The authors 
regard dysalbumose as a form of heteroalhumose which has become 
insoluble in neutral salt solution. Protalbumose and dysalbumose 
were found in the precipitate formed by addition of alcohol to the 
urine from a case of osteomalacia- 
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The authors consider that they have succeeded (1) in proving the 
existence of a series of bodies intermediate between albumins and 
peptones, the composition of which points to a gradual course of 
hydrolytic decomposition, and that these forms of albumose are to be 
considered collectively as the first hydrates; (2) in obtaining proof 
that the different forms of albumose not only fall apart into the anti- and 
hemi-group, but that now the hemi-group by itself can be considered 
as consisting of several members (namely, proto-, deutero-, hetferift 
and dys-albnmose). “ Insolnble ” hemialbiimose consists of heteroalp* 
inose, and “ soluble ” hemialbumose corresponds with both protalb#* 
mose and deuteroalbnmose, or with a mixture of both these bodies. 

H. B. 

Basie Products (Ptomaines) from Human Corpses. By L. 
Briegeb (Ber. 17,2741—2742).—The internal organs of corpses which 
had been left for 24—&8 hours in a cool cellar, were cut up, treated 
with water and enough dilute hydrochloric acid to give a faintly acid 
reaction, the whole heated nearly to boiling, filtered hot, and evapo¬ 
rated.^ The syrup obtained was repeatedly treated with alcohol, 
platinic chloride added to the alcoholic solution, the precipitate dried 
and extracted with water, when choline platinochloride was obtained. 
Tbe amount of choline obtained from the organs of one corpse is very 
small, and no other basic substance appears to he formed during the 
first stages of the decomposition. By further putrefaction more 
poisonous substances are formed; in one experiment a substance was 
obtained which resembles muscarine in its action on rabbits and 
Guinea pigs, and in the composition of its platinochloride, 

„ A, K. M. 

Genesis of Ptomaines. By F. Coppola (Gazzettci , 14, 124—130). 

The authors recent researches ou the genesis of ptomaines as pro¬ 
ducts of cadaveric putrefaction, have tended to show on the one hand, 
that the arterial blood contains no such alkaloids, and on the other, 
that the processes, such as Dragendorff’s, used for their extraction, are 
m themselves sufficient to produce them (Ahstr., 1883, 522, 624). These 
results have been confirmed by tbe experiments of Marino, who was 
able to extract traces only of neurine and lecithine from various physio¬ 
logical products, and of Mosso and Guareschi, who state that in the 
extraction of alkaloids by sulphuric acid (Dragendorff’s process), the 
substances owe their formation for the most part to the decomposing 
action of the acid. ^ Finally Mattel has demonstrated that death pi'o- 
aueea by the injection of aqueous extracts of fresh organs, is not due 
to a poisoning material within the organ, but to a purely infective 
process (Abstr., 1884, 199). As these views are in opposition to those 
and others, the author has made experiments 
witn blood, as a liquid which preserves its alkalinity in the process of 
its putrescent decomposition, and thus can be extracted by various 
solvents, without resource to the use of free alkali for the purposes of 

fr0 o m the carotid of a do & and not defibrin- 
8 k e P^ fort wo days at 3.0° and afterwards allowed to putrefy at 
J^ oytknaiy temperature without direct contact with air. The residue 
Wltb chloroform and benzene, and the extract tested 
0$^ ordinary reagents for the alkaloids, but the results were 
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negative, even after putrefaction had lasted for two months. The 
author calls particular attention to this fact, although he would not 
conclude therefrom that putrefaction is in no case sufficient of itself 
to cause the formation of the alkaloids. Y. H. Y. 


Physiological Chemistry. 

Effects of Alkalis and Acids on Respiration, By C. Lehmann 
( Landw. Versuchs~StaL , 31, 169—171).—According to the author, the 
ashes of various cattle-foods have not been sufficiently studied from 
the point of view of their effect} on the transformation of tissue in 
the respiratory organs. The general opinion is that the increase of 
alkalis in the circulation, causes increase of oxidation and consequent 
rapidity of tissue changes, whereas the preponderance of acids has a 
contrary effect. Experiments in this direction being very rare, the 
author undertook some researches with the view of deciding the 
question ; the work of others is also noticed. The author’s experi¬ 
ments were made on rabbits on which the operation of tracheotomy 
was performed after a fast of 18—24 hours; they were then placed in 
the respiration apparatus described in Pfluger's Archiv , 1884. 

During spontaneous breathing of the animals after introduction of 
alkali into the stomach by the pump, there was an increase of oxygen 
consumption of more than 5 per cent., while after the introduction of 
acids there was a decrease of 8‘3 per cent., the substances used being 
sodium carbonate and hydrochloric acid. 

In order to obtain a more rapid action, the substances in a suitably 
dilute state were introduced directly into the veins (2 per cent, 
of Ha^GOs—0*5 per cent. HC1), and in order better to observe the 
muscular contractions, the animals were curarised and artificial respL* 
ration employed ; after 1—2 hours from the time of the injection of the 
alkali, the consumption of oxygen had increased 4—5 per cent, and the 
production of carbonic anhydride to 7—20 per cent. • the injection of the 
dilute acid on the contrary, reduced the consumption of oxygen about 
5 per cent., and also that of the carbonic anhydride considerably. In 
another series of experiments, using the same alkali and acid, but 
adding 3 per cent, of grape-sugar to each, it was shown that the non- 
nitrogenous matters were rendered more readily oxidisable by alkalis 
and less so by acids; in one case the alkali caused an increase of oxygen 
consumed of 15 per cent, and of carbonic anhydride produced of 
about 24 per cent. In order to show that the injection of the solutions 
into the veins was not the cause of abnormal irritation, the author 
injected solutions of common salt into other animals under precisely 
similar conditions, but the functions of the organism continued to be 

carried on normally. , J. JB\ 

> • 

- Digestive Ferments. By P. Vigier (Jour. Pharm._[5], 9, 398— 
402, 4<>1—468; and 10, 17r—21).—1. Fepsw.^Mter many experi- 
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inents, the author proposes the following method for the estimation of 
pepsin:—Medicinal pepsin powder 0*5 gram; water 60; hydro¬ 
chloric acid, officinal, 0*6; mutton, pork, or veal fibrin, washed and 
strained, 10 grams. Heat at 50° on water-bath for six hours, with 
frequent agitation until the fibrin is dissolved ; this takes place very 
rapidly, then shake every hour; after six hours, 10 c.c. of the filtered 
liquor should give no turbidity on the successive addition of 30—40 
drops of nitric acid; 0*2 gram of the pepsin extractive ought to give 
the same results. The aptitude of a pepsin to dissolve fibrin is a 
character of no value, for a good pepsin can dissolve three or four 
thousand times its weight of fibrin, if the amount of acidified water 
present is proportional to the amount of fibrin ; the true test is the 
power to convert the fibrin into peptone. The author asserts that the 
only character which indicates in a precise manner that the digestion 
is complete, is the absence of all precipitation and turbidity on the 
addition of nitric acid. The fibrin employed should be obtained by 
vigorously stirring up warm blood with a bundle of twigs, wash¬ 
ing in a large quantity of water until colourless, and then pressing in 
cloth. It may be preserved in- glycerol, but the results are not so 
good as with fresh material. Results obtained by the author point to 
the fact that the accumulation of peptone in the solution tends to 
prevent further action of the pepsin, and that the action of the 
pepsin is considerably increased if the peptone produced he suffi¬ 
ciently diluted; hence the necessity of drinking sufficient fluid during 
a meal. These results appear to show that pepsin acts as a living 
ferment. J. T, 

Behaviour of Carbonic Anhydride, Oxygen, and Ozone ix* 
the Human Stomach. By W. Jawqrski (Zeits. /. Biol, 20, 234-*- ; 
2->4)»—Whilst making experiments upon the behaviour of chloride of 
sodium solution in the human stomach, the author noticed that if the 
solution was saturated with carbonic anhydride it passed through 
much more rapidly than if no free carbonic anhydride were present. 
He accordingly made the following experiments, the results of which 
are briefly as follows :— 

All the gases increase the quantity of secretion, although in varying 
proportions, a fact which proves that it is not from mechanical stimu¬ 
lation, but from the action of the gases themselves. 

Carbonic anhydride very markedly increased the activity in two 
cases, but only a little in a third case; the acid secretion peptonised 
albumin readily, and had moreover a strongly antiseptic action. 

t Oxygen caused in one case the secretion of an alkaline fluid, which 
dissolved, but did not peptonise. 

Ozone produced in one case a less alkaline secretion than oxygen, 
in another case very little change; the largest increase in the secretion 
is, however, produced by ozone. 

Carbonic anhydride, besides producing a pleasant effect, stimulated 
the appetite.. s J, P. L. 

Formation of Fat from Carbohydrates in the Animal 
Organism By & Chanikwski (Zeits. /. Biol, 20, 179—192).— 
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Soxhlei’s ‘experiments on pigs and Schulze’s on geese being incon¬ 
clusive, the author made the present ones, in the hope of arriving at a 
more definite conclusion. For this purpose, three geese of nearly 
similar live weight were fed for 26 days on rice and barley, at the 
end of which period ISTo. 1, weighing 3219 grams, was killed and used 
as the standard of comparison. No. 2 and No. 3 were then fed on a 
daily ration of 100 grams of a mixture of rice and barley, their re¬ 
spective weights before the commencement of the feeding, being 
No. 2, 3283 grams, No. 3, 3581 grams. After 18 days, No. 2 was 
killed, and weighed at that time 3816 grams. No. 3 was not killed 
till the 29th day; its weight had then increased to 4471 grams. 

The total amount of proteid and fat was determined in the dried 
flesh, bones, blood, feathers, &c„ of each bird, and are compared in 
a table given in the original paper. 

During the period of feeding, the intake and output of nitrogen 
balanced one another within the limits of experiment. The increase 
in proteid in both birds was but a small percentage of the total. 

Making every allowance for the fat assimilated from the food and 
that which was possibly due to the decomposed proteid of the same, 
it is only necessary to subtract 75'37 grains for No. 2 and 136*52 for 
No. 3; a balance of 193*63 grams for No. 2 and 503*68 grams for 
No. 3 is still left, the origin of which apparently can only be from the 
carbohydrates. 

A similar experiment made with two geese almost destitute of fat 
gave even a more striking result, 86*7 per cent, of the newly formed 
fat apparently being due to the carbohydrates. J. P. L. 

Alimentary Value of Oats. By A. Muntz and C. Girard ( Ann , 
Agronomiques , 10, 524—526; from Ann. de VInstitut Agronomtque , 
No. 8).—Three horses were fed each with three varieties of oats from 
Sweden, Russia, and the Beauce district respectively. The rations 
were weighed and analysed before ingestion, and the excreta of the 
animals were also weighed and analysed, in order to determine the 
coefficient of digestibility of each constituent in the three samples of 
oats examined. Taking the coefficient of digestibility of the starch 
(none of which was excreted) as 100, the authors arrive at the follow¬ 
ing conclusions 

Nitrogenous Substances. —80 per cent, (mean) of the nitrogen con¬ 
tained in the Beauce sample, 77*3 of that in the Russian sample, and 
75 per cent, of that in the Swedish sample, was digested. 

Saccharifiable Cellulose. —56 per cent, of that in the Beauce oats, 
and about 34 per cent, of that in the other samples, was digested. 

“ Indigestible fibre” (the residue after successive treatment with 
acid and alkali).—45 r 2 per cent, of this was digested in the Beauce 
sample, 37 p 5 in the Swedish sample, and 18 5 only in the Russian 
sample. 

The nutritive value of a sample of oats is greater the smaller the 
proportion of husk to kernel; in the cases cited, the Beauce oats con¬ 
tained much less husk than the Swedish. 

The authors point out the erroneous results arrived at in estimating 
the nutritive value of a food such as , oats, from an ordinary analysis. 
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They also mention that different samples of oats which they have 
examined, vary in the percentage of albuminoids from 7*6 to 13*25. 

J. M. H. M. 

Digestibility of Substances used as Food for Horses. By A. 

Muntz and C. Girard (Ato. Agronomiques, 10, 526—527; from Amu 
de VInstitut Agronomique , No. 8).—Experiments made in the manner 
above described have yielded the following results :— 

Horse-beans. —Horse No. 1 digested 67*64 per cent, of the nitro¬ 
genous matter, horse No. 3, 77*9 per cent.; crude fibre 46 (No. 1) and 
81 (No. 3) per cent.; saccharifiable cellulose 73*6 (No. 1) and 88*3 
(No. 3) per cent. 

Buckwheat. —Supposing the grains to be perfectly masticated, which 
is never the case, the digestive coefficients are as follows:—fat 55*14, 
starch 100, saccharifiable cellulose 35*75, crude fibre 7*10, nitrogenous 
matter 69*06, undetermined constituents 51*15. 

Carrots. —Digestive coefficients:—fat 56*3, sugar 100, saccharifiable 
cellulose 98*03, crude fibre 90*25, nitrogenous matter 89*28, pectic sub¬ 
stances 100, undetermined constituents 90*88. J. M. H. M. 

Composition and Methods of Analysis of Human Milk. By 

A. It. Leeds ( Ghem. News , 50, 263—267; 280—281).—The author 
has examined 84 samples of human milk, and has tested experiment¬ 
ally the various methods employed for the analysis of human milk. 
In the present communication the various methods previously em¬ 
ployed are reinvestigated, and numerous sources of error pointed 
out. 

He commends highly the Gerber-Ititthausen method (Abstr., 1881, 
657) ; it is the one employed in his analyses. 

The 84 analyses of human milk are thus summarised. They had a 
uniformly alkaline reaction. Only normal milks were analysed after 
being submitted to a microscopical examination :— 



Average. 

Minimum. 

Maximum. 

Specific gravity. 

1-0313 

1-0260 

1-0353 

Albuminoids . 

1*995 

0-85 

4-86 

Sugar..... 

6-936 

5*40 

7-92 

Fat .. . ... 

4131 

2-11 

6-89 

Solids not fat.............. 

9-137 

6-57 

12-09 

Ash ..*. . 

Total solids (by addition of 

0-201 

0-13 

0-37 

constituents) .. 

13-268 

10-92 

16-79 

Total solids (by evaporation). 

13-267 

10-91 

16-66 

Water... .. . 

86-732 

83-21 

8908 

These results agree fairly well with those of earlier investigators of 
this subject. The most variable constituent of human milk is the 


albuminoid, the fat coming next, whilst the sugar is the least so. 

The colour of the milk is no indication of its richness, the taste is 
usually more or less saline and somewhat disagreeable, whilst its con¬ 
sistency is much thinner and more watery than cow’s milk. Although 
the amount of solids is greater in human than in cow’s milk, never- 
less the specific gravities of the two classes of milk vary but 
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little one from the other, that of human milk being somewhat the 
greater. The milk from women under 20 years of age is richer in all 
respects than that from older women, and that of the first lustrum is 
richer in albuminoids, and especially in sugar than that of those suc¬ 
ceeding it. D. A. L. 

Relation of Phosphoric Acid to Nitrogen in the Urine during 
Feeding with Brain. By G. Politis ( Zeits.f .. Biol , 20, 193—214). 
—Zulzer, Edlefsen, and others from their observations concluded that 
an increased excretion of phosphoric acid denoted an increased 
activity and decomposition of brain material. Yoit, however, doubted 
the correctness of this conclusion, which is left in still greater doubt 
by the present experiments. A dog was fed for nine days on a meat 
diet consisting of 500 grams of cooked flesh, and the avei*age relation 
of phosphoric acid to the nitrogen excreted was 1 to 6*7 ; on the 10th, 
llth, and l*2th days 50 grams of ox brain was included with the meat, 
its equivalent in meat being deducted, the relation however still 
remained the same. In another experiment the animal was fed on 
brain exclusively (518 grams per day) ; the urine during the day was 
analysed five times, at intervals of three hours, from 9 a.m. to 9 P.M., and 
not only did the average relation remain constant, but the relation was 
the same for the whole 24 hours. The reason of the varying relation 
during meat diet is owing to the fact that the phosphoric acid exists 
as inorganic salts (phosphates), which are easily absorbed and ex¬ 
creted ; whilst in brain it exists in an organic combination, and conse¬ 
quently undergoes resolution concurrently with the prote'id. 

Moreover it seems unnecessary to attribute the increase, even 
admitting its truth, to increased activity of the brain solely, as that 
organ only forms $ to 2 per cent, of the body weight, whilst the 
muscles, which themselves experience great activity, constitute 45 per 
cent. J. P. L. 

Action and Fate of Trichlorethyl Alcohol and Trichlorobntyl 
Alcohol in the Animal Organism. By E. Kulz {Zeits. /. Biol , 20, 
157—^164).—Liebreich incorrectly attributed the physiological action 
of chloral hydrate to the formation of chloroform in the organism, due 
to the alkalinity of the blood. Mering and Musculus found, however*a 
new body; u trichlorethylglycuronic,acid,” excreted in the urine after 
taking chloral hydrate ; this substance is lesvorotatory, and is decom¬ 
posed into trichlorethyl alcohol and dextrorotatory glycuronic acid 
when treated with mineral acids. The author has been unable to 
obtain this acid from the urine of patients kept under chloroform for 
a long time during operation, or from the urine of a dog continuously 
chloroformed for five hours. He further states that the Isavorotatory 
action of the urine from chloroformed patients is due to the preseuce 
of a similar substance, “ phenylglycuronic acid.” In the present paper, 
the author has given the results of experiments with trichlorethyl and 
trichlorobntyl alcohols; both produce a marked soporific effect and are 
excreted in the urine as their corresponding glycuronic acids. Both 
these latter compounds have still a very strong physiological action, 
produciuga more prolonged sleep, although they take longer to produce 
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the effect than an equivalent dose of chloral hydrate, butyl-chloral 
hydrate, or trichlorethyl or trichlorbutyl alcohols. J. P, L. 

■ tf 

. A New Lsevorotatory Substance (Pseudohydroxybutyric 
Acid). By. E Ku ui ( Zeit f. Biol. , 20, 165—178).—In the urine 
of diabetic patients taking chloral hydrate, after the sugar had been 
removed by fermentation, the author observed that the lsevorotatory 
action of the urine in some cases exceeded that due to the trichlor- 
ethylglycuronic acid, and concluded that a second lsevorotatory sub¬ 
stance was present, which was incapable of precipitation either by lead 
acetate, basic acetate, or even basic acetate and ammonia. Neither 
was it identical with the lsevorotatory body Haas has described as exist* 
ing in normal human .urine. In order to isolate this substance, one of 
the two following methods was adopted:—1st. After fermentation, 
the urine is concentrated and then precipitated with normal lead 
acetate, basic acetate, and basic acetate and ammonia; the filtrate 
freed from lead is evaporated to dryness, the residue dissolved in 
a little strong alcohol, and then absolute alcohol added until no more 
precipitate is formed. After remaining 24 hours, it is filtered and 
mixed with 5 times its volume of ether, whereupon the acid separates 
out as a light yellow syrupy mass, 2nd method. After fermenta¬ 
tion, the acid liquid is concentrated to a syrup, and a large volume of 
ether added at once to separate the acid. 

The purified acid was converted into its barium salt, and from this 
tbe potassium, magnesium, copper, cadmium, zinc, and silver salts 
were obtained; the last named crystallises in beautiful stellate 
needles, the elementary analysis of which agrees with the formula 
C 4 H 7 AgQ 3 , its specific rotatory power (using a Jellet-Cornu polari- 
meter) is [a]j = —8*637. The acid obtained by decomposing the 
silver salt with sulphuretted hydrogen forms a colourless syrup, 
Analyses of the acid and its silver salt gave numbers agreeing with 
the formula for a bydroxybutyric acid. 

As however it does not agree in any of its properties with any of 
the four hydroxy-acids already known, the author has assigned to it 
the name of pseudohydroxy butyric acid ; it gives no colour reaction 
with ferric chloride, and is not volatile with the vapour of steam. 

In 52 cases under observation, the acid occurred only in the urine 
of the most severe, and of those which at the same time gave the 
ferric chloride reaction. It is besides of great clinical interest, fox* in 
one of the cases above mentioned, over 200 grams were eliminated in 
24 hours; it may possibly too account for the lower percentages of 
sugar sometimes obtained by the polarimetric, than by the tetri metric 
method of estimation. J. P. L. 

Putrefaction of Albumin in the Alimentary Canal of Her* 
hivora. By L. Boiim and 0. Schwenk (Zeit. f. Biol., 20, 215 — 
283),—The authors consider the negative results of both Brieger and 
Munk in their researches on oxen and horses, to be entirely due to the 
fact that they used too small a quantity to determine the presence of 
the volatile aromatic compounds of sepsis. They have therefore 
Jp^oat^ the experiments, observing at the same time the same division 
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of the alimentary canal as Tappeiner did in his recent experiments on 
intestinal gases. The results, which are entirely of a positive cha¬ 
racter, are as follows :—Phenol is present in every section of the ali¬ 
mentary canal of both horse and ox ; in the paunch and colon of oxen in 
sufficient quantity to be weighed as tribromophenol; indole in the small 
intestine of horses and oxen, in the caecum of horses and in the caecum 
and colon of oxen; skatole in the paunch of oxen and colon of horses. 
There can, too, he no doubt that they owe their origin to the sepsis of 
albuminous bodies in the intestine. About 10 per cent, of the protexd 
of the food may approximately be considered as lost through putrefac¬ 
tion. In the horse, putrefaction begins earlier, as traces of phenol 
are evident in the stomach; in the colon it is more active than in 
any part of oxen; this is in agreement with the observations of 
Munk, namely, that more phenol was contained in horse’s urine than 
in that of oxen. They do not consider the variation in behaviour of 
phenol when given to dogs and horses to be due to the greater power 
of oxidation in the blood of the latter, but to the fact that it is more 
slowly absorbed. J. P. L. 

Anaesthetic Action of Cocaine. By J, Grasset ( Gompt . rend., 
99, 988—984).—When a 1 per cent, solution of cocaine hydrochloride 
is injected under the skin of dogs or monkeys, it produces complete 
cutaneous anaesthesia after some minutes, and this anaesthesia 
includes those muscles which lie rearer the surface, but there is a 
limit to the depth to which the effect extends below the skin. 

0. H. B. 

Physiological Action of Dichloromethane compared with 
that of Chloroform. By J. Begnauld and Villejean (Jour, 
Pharm. [5], 9, 384—389). — The researches of the authors show 
(1) that the methylene chloride usually supplied to surgeons is 
simply a mixture, owing its anaesthetic properties to chloroform; (2) 
that the physiological action of dichloromethane is different from, that 
of chloroform, and only resembles the latter in producing insensibility; 
(3) the symptoms produced by dichloromethane are constant, and of 
such a nature as to preclude the employment of this agent in surgery. 

J. T. 

Analysis of the Contents of a Cyst formed under the Tongue. 

By Guinochet (Jour* Pharm > [5], 9, 475—479). — The cyst was 
about 18 years growing, and weighed about 30 grams. Details of the 
method of analysis are given; its composition was found to be as 
follows:— 



f water. *.. 


21-20 

Soluble in ether. * < 

cholesterin . 

69-801 

> 74-73 


[fatty matter. 

4-93 j 


f mineral salts. 

0-97 ^ 


Insoluble in ethers 

blood, dSbris »* .*} 
[albuminoid matter J 

3 08 j 

► 4-07 




100-00 


The large amount of cholesterm is very remarkable. 


J. T. 
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Occurrence of Xanthine, Guanine, and Hypoxanthine. By 

A. Bagxnskv ( Zeits. Physiol. Ohem 8, 395—403).—The researches of 
Fischer (Abstr., 1883,354) having shown the close relation of xanthine 
to caffeine and theobromine, it appeared probable that it might occur 
in tea. Tho author, therefore, examined several samples of tea, and 
found not only xanthine, but also hypoxanthine. 

A considerable quantity of the pancreas of the ox was divided into 
two portions. The first portion, examined whilst quite fresh, con¬ 
tained guanine 0*2797 per cent., xanthine 0*1145 per cent., hypo¬ 
xanthine 0*128 per cent. The second portion was allowed to putrefy 
for three weeks, and then yielded guanine 0*0069 per cent., xanthine 
0*0455 per cent-., and hypoxanthine 0*0810. An experiment in which 
in the course of three days 4*28 grams of hypoxanthine was admin¬ 
istered to a dog, showed that no increase was thereby caused in the 
amount of hypoxanthine excreted in the urine. In cases of acute 
inflammation of the kidneys in children, the urine contained quan¬ 
tities of xanthine varying between 0*0113 and 0*0285 gram per 100 c.c. 
of urine, whilst normal urine (of children) contains only 0*0028— 
0*003. A. J. G. 

Guanine. By A. Kossel (Zeits. Physiol. Ohem., 8, 404—410).— 
The separation of guanine from hypoxanthine can only be effected by 
ammonia (in which guanine is sparingly, hypoxanthine readily solu¬ 
ble) in the absence of peptonous substances and many other com¬ 
pounds. It is therefore better to precipitate both substances together 
by means of ammoniacal silver nitrate, recrystallise tbe mixed silver 
salts from hot nitric acid in the presence of carbamide, and then, after 
removal of the silver, to effect a separation by ammonia. A loss of 
about 5*5 per cent, of the guanine is met with in this process, due to the 
solubility of guanine silver nitrate in the nitric acid employed, Tho 
amounts of guanine, hypoxanthine, and xanthine, in several animal 
tissues, &c., were determined with the following results, per 100 parts 
of the dry organ :— 



Guanine. 

Hypoxanthine. 

Xanthine. 

Leucbsemic blood.... 

' 0-201 

0-072 

Not determined. 

Sarcoma of the peritoneum of a cow , 

0*283 

0-272 


Sarcoma of tbe skin of the upper arm 

0-196 

O'137 


Embryonal muscle (ox) ............ 

0-412 

0*359 

0*111 

Muscle of adul* animal (ox) ..,.- 

0-020 

0*230 

0 *053 

Muscle of adult animal (dog). 

trace 

0*222 

0*093 

Pancreas (ox I) .... 

0-241 

0*411 

0 *844 

Pancreas (ox II) .. . . 

0-746 

.0*364 

0*130 

Spleen (ok). 

0-270 

0*281 

0*152 

Liver (ox)....... 

0-197 

0*134 

0*121 


A, J. G. 
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Chemistry of Vegetable Physiology and Agriculture. 


Chemistry of Bacillus Subtilis. By G. Vandevelde (Zeifs. 
Physiol. Ghem 8, 367—390),—These experiments were made to 
ascertain the changes produced by the growth, of bacilli in solutions 
of extract of beef (containing 2*5, and 10 grams of extract to 
500 grams of water). The solutions were boiled in flasks closed by 
plugs of cotton-wool, or where the gases evolved were to be collected, 
placed with a little air, in tubes over mercury. After heating, the 
contents of each vessel were carefully seeded by the introduction of a 
few di'ops of a pure cultivation of Bacillus subtilis. Within 24 hours, 
the solution, originally clear, had become clouded, after a further 
40—48 hours this cloudiness had vanished, and a bacillus-film of 
greyish-white colour had formed on the surface of the liquid. After 
awhile, this film broke up and sank in fragments to the bottom ; some¬ 
times one or more additional films formed in succession, hut were so 
thin as to he nearly invisible, whilst bacilli were disseminated through¬ 
out the liquid, during these latter stages. The chemical examination 
of the liquids showed that ammonia and volatile fatty acids were formed, 
at the expense of the creatinine and sarcolactic acid of the flesh 
extract; the formation of the fatty acids from the latter occurring 
especially in the latter period of the action, when the bacillus was acting 
as an anaerobic ferment. 

In similar solutions, to which glycerol and some calcium carbonate 
were added, the formation of lactic, butyric, and a small quantity of 
succinic acid was noticed. The gas evolved in the earlier stage of 
fermentation contained carbonic anhydride 22*52 per cent., hydrogen 
15*35, nitrogen 62*18; that evolved later contained carbonic anhy¬ 
dride 37*02, hydrogen 3*72, nitrogen 59*26; still later in the fer¬ 
mentation, carbonic anhydride alone was given off. Substituting 
grape-sugar for the glycerol, the formation of mannite, lactic acid, 
butyric acid, and (doubtfully) of caproic acid, was observed. Two 
alcohols were also formed, one boiling above and one below 100°, the 
quantity obtained was, however, too small for identification. The 
formation of succinic acid was also observed in one case. An analysis 
of the gas evolved in the later stage of the fermentation gave carbonic 
anhydride 78*61, hydrogen 3*39, nitrogen 18*00. Samples of gas 
from still later stages consisted of carbonic anhydride with traces of 
hydrogen. A. J. G. 

Sterilisation of Fermentable Liquids in the Cold. By A. 
Gautier (Bull. Soc . Ohim 42, 146—150).-—The filter nsed by the 
author to sterilise liquids in the cold, consists of a small flask of 
biscuit porcelain or faience, with a long and narrow neck. A glass 
tube passes down the neck to the bottom of the flask, and is cemented 
into the neck by means of a lead boro silicate. This cement is made 
by melting together boric anhydride 8 parts, silica 2 parts, red lead 
12 parts, and allowing the mass to cool. It is then powdered very 
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fine, mixed with terebentbene to form a paste, applied to the joint, 
and heated to redness* This cement is elastic, very fusible, and can 
be applied to glass, porcelain, faience, &c. 

The receiver for the sterilised fluid consists of a glass flask with a 
narrow neck, which carries a tube bent at right angles and reaching 
to the bottom of the flask, and another side tube which is connected 
with the pump. The tube which passes to the bottom of the receiver 
is ground to fit that which passes to the bottom of the filter, and the 
two are thus connected. Between the receiver and the pump is a 
cylinder packed with asbestos. The filter and receiver are sterilised by 
heat, connected together, the filter placed in the particular liquid, and 
the receiver rendered vacuous. The liquid passes through the porous 
walls of the filter and thence into the receiver. Diastatic granules, 
ferments, &c., are deposited on the external surface of the filter, but 
the latter can he readily sterilised by heating it in a Bunsen flame. 

In this way solutions of egg albumin, blood serum, grape juice, 
peptones, milk, &e., can be sterilised without the application of heat. 
As a rule, acid liquids treated in this way may be kept indefinitely 
without undergoing any change, but alkaline liquids sometimes 
become turbid after a time, but give off no gas or odour, and 
eventually become clear again and undergo no further change. 

Albumin solutions, after filtration in this way through biscuit 
porcelain, are not coagulated by heat, nor by carbonic, acetic, or nitric 
acid in the cold. The hot solution coagulates in presence of nitric 
acid, but not in presence of acetic acid. If the albumin solution is 
heated to 100°, allowed to cool, and then treated with a current of 
carbonic anhydride, it yields a precipitate which dissolves if the 
passage of the carbonic anhydride is continued, or if air or oxygen is 
bubbled through the liquid. The solution thus formed is hot coagu¬ 
lated by acetic acid in the cold in presence of sodium phosphate, but 
coagulates when heated under these conditions. 

Dilute solutions of casein seem to behave in the same way, and it is 
evident that if these liquids are thus modified by filtration through 
biscuit porcelain, they may undergo much greater changes by filtration 
across vegetable or animal membranes. C. H. B. 

Employment of Plaster niters to Sterilise Liquids. 
By P. Cazeneuve (Bull. 8og . CMm., 42, 89—94).—Pasteur has 
adopted a filter of plaster of Paris to separate the bacteria of Davaine 
in the charbon disease. As Benoist and Miquel have pointed out that 
these filters possess the disadvantage of depositing traces of calcium 
sulphate in the filtrate, which exerts a certain antiseptic action, the 
author has submitted them to a more critical observation. Milk, 
blood, bile, and albuminous urine were completely deprived of the 
albumin on filtration, this effect being due partly to a chemical com¬ 
bination of the calcium sulphate with the albumin, and partly to the 
retention of the latter in the capillaries of the filter. But after a 
time these become more or less choked, the filtration is retarded, and 
t%e albuminous substances pass through. 

: It is here shown by a series of experiments that these filters retain 
Soluble or diastatie ferments, such as the diastase of malt* the myrpsin 
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of mustard, the synaptase of almonds, pepsin, and the diastase of 
Torula urinm. 

Pasteur has observed that the liquid obtained by filtering the blood 
in the charbon disease, loses its virulence from the separation of 
the bacteria, which act by virtue of their physiological action, namely, 
their avidity for oxygen. But this explanation is here criticised as 
insufficient, and judging from the above experiments, improbable; it 
is here suggested that the bacteria owe their virulence to the produc¬ 
tion of a diastatic action. This latter is prevented by the process of 
filtration. Y. H. Y. 

Action of Various Compounds on Bacteria of the Genus 
Tyrothrix and their Spores. By Chairy ( Gompt.rend ., 99, 980— 
988).—The author has estimated the amount of various solutions 
(viz., sulphuric acid, chlorine-water, sulphurous acid, hydrogen sul¬ 
phide, alcohol, phenol, zinc chloride, alkaloids) required to maintain 
the transparency of solutions of animal matter when inoculated with 
various species of tyrothrix , and also the quantities required to kill the 
spores of these bacteria. He has also examined the action of various 
gases on the spores, the latter being collected on filter-paper, dried 
by exposure to air, and then subjected to the action of the gas. 

The nature of the liquid to which the bacteria are added, has very 
little influence on the quantity of a substance required to prevent the 
development of the spores or to kill them. The influence of the mass 
of bacteria present in the liquid is, however, very marked. Those 
compounds which have a pronounced acid character ( e.g sulphuric 
acid, chlorine-water, hydrogen sulphide) exert the most destructive 
action on the bacteria and their spores, whilst substances like alcohol 
and the alkaloids are efficient only when present in relatively consider¬ 
able quantity. It is worthy of note, in connection with this result, that 
the development of the bacteria tends to make the liquid alkaline. 

The'action of gases on the spores depends on the acid character 
of the products to which they give rise, and the behaviour of these 
products towards the envelopes of the spores. Nitrogen peroxide is 
more active than chlorine, which in its turn is far more active than 
sulphurous anhydride or hydrogen sulphide. The two latter do not 
kill "the spores but simply delay their development. Ozonised air, 
containing 3—4 per cent, of ozone, has no appreciable effect on the 
spores. 0. H. B. 

Activity of Assimilation by Leaves. By J. Sachs (Ann. 
AgronomiqueS) 10, 514—517 ; from Bot. Zeit., 1884, 428).—By the use 
of a colorimetic method depending on the various tints assumed by 
leaves when stained with iodine in a certain manner, the author has 
investigated the rapidity of formation and disappearance of starch 
under various circumstances, and in many different species of plants. 
He estimates that a square metre of leaf, during a favourable day 
(24 hours), produces about 24 grams of starch, to which must be 
added nearly a gram lost by respiration. J. M. H. M. 

Formation of Albumin in Green Plants. By A. Emmerling 
V-; (Landw. Versuchs-Stat., 31,182—183).—Previous observations on the 
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presence of amido-acids in all parts of green plants, have left the 
question undecided, whether they are formed by synthesis in the 
assimilating organs, or are derived from the decomposition of albumin 
already formed in the plant. The author has made fresh experiments 
to decide the question by examining the various forms of nitrogen 
present in the experimental plants— Viciafaba —in different stages of 
their growth. The results of his experiments are in favour of the 
former hypothesis, namely, that it is a synthetic process. The pro- 
cess begins with the formation of the roots, and afterwards of the 
leaves ; when these are perfected, the amido-acids accumulate in the 
fruits and assist their rapid development. The probability of this first 
hypothesis is rendered greater, when the difficulty of explaining the 
known facts by the second is considered; the amido-acid being found* 
in the youngest leaves is opposed to the probability of the decom¬ 
position theory, whereas the synthetic process is harmonious and only 
requires the supposition of one regular process during the whole 
growth of the plant. J. F. 

Pat in Palm Nuts. By V. v. Wilm ( Landw . Versuchs-Stat., 31, 
202—204).—The ordinary method of extraction by Soxhlet’s apparatus 
does not remove all the fat from.palm nuts in the time (3—3£ hours) 
usually employed with other substances, a second extraction yielding 
another 1 per cent.; other feeding stuffs yield their fat to within a 
minute fraction of 1 per cent. The matter is of considerable import¬ 
ance, as in recent times the palm nut cake or meal has been more 
thoroughly deprived of oil than formerly, the average of fat being 
3—5 per cent.; so that 0‘5—0*7 per cent, is an important figure in an 
analysis. The suggestion was made that the substance obtained by 
the second extraction is not true fat, but a species of wax; tested by 
appearance, smell, melting, and solidifying points, it, however, proves 
to be a true fat. Thinking that the fat cells of the palm nut are of a 
dense nature and do not permit the ether to have free access to the 
fat, the author ground samples of the substance to different degrees 
of fineness, and extracted the fat in the usual way; the results 
showed the,correctness of his views, the coarser samples leaving a 
large proportion untouched, whilst all the fat was obtained from 
those finely ground. J. F. 

Oleaginous Seeds of the Symphonia Fasciculata (Clusiacese)* 
By J. Rignadld and Villejean (Jour, Phcmn . [5], 10, 12—16).—The 
authors give a detailed account of the analyses of these seeds from 
Madagascar. They remark that—(1.) The analyses of the seeds 
are very interesting on account of the large amount (56 per cent.) 
of fatty principles not containing any substance susceptible of 
modifying their mild taste, and remarkable for the nature of the 
glycerides present, and their striking analogy to the glycerides of the 
mammalia employed as food. (2.) The astringent matters isolated 
are very similar to those of the cinchona, ratanhia, &c. (3.) Besides 

■ quercetin they have only found cellulose, and pectous and albuminoid 
snob, as occur in analogous vegetable organs. J. T* 
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Occurrence of Phytosterin. By H. Paschkis (Zeits. Physiol. 
Ohem 8, 356—357).—The author has obtained from colchicum seeds 
a substance agreeing in properties with phytosterin, the homologue (?) 
of cholesterin previously observed in Calabar beans by Hesse (Abstr., 
1878, 850), and in peas by Kolbe. A. J. G-. 

Composition of Maize. By ScHrcHOwsKT (Ann. Agronomigues , 
10, 518—519).—300 grams maize grains contain 260 grams dry 
matter, apportioned as follows : envelope 17 grams, albumin (botani- 
cal) 216 grams, embryo 27 grams. The embryo is richest in minerals 
and the envelope poorest, the ash per cent, of dry matter being in the 
envelope 1*71, albumin 0*36, embryo 8*23. The envelope ash contains 
about 23*5 per cent, each of sulphuric and phosphoric anhydrides; the 
albumin ash contains 36*4 P 2 0 6 and 14*4 SO 3 ; and the embryo ash 
41*8 P 2 0 5 and 19*4 S0 3 . Lime and magnesia are very unequally dis¬ 
tributed. The envelope ash contains 10*5 MgO and 2*3 CaO; the albu¬ 
min ash 8*5 MgO and 0*06 CaO; the embryo ash 6*6 MgO and 7*9 CaO. 
The albumin is richest in alkalis, then the envelope, lastly the embryo. 
Silica is contained in the following proportions: envelope ash 5*5; 
albumin ash 1*4; embryo ash 0 * 2 ; the distribution of the iron is like 
that of the silica. Ho part of the grain contains chlorine. 

J. M. H. M. 

Composition of the Food of Scotch Hill Sheep. By E. 

Kinch (Trans. Highland and Agric. Soc 16, 273—280).—The author 
has executed analyses of the species of grasses and other forage 
plants collected in May and June, 1883, from the hill pastures of 
Auchenbracb. The results are given in the following table ; in addi¬ 
tion to the determinations of albuminoids made by Church’s phenol 
process, duplicate determinations were made by the copper hydr¬ 
oxide process; these latter gave in all cases results' slightly higher 
than the former:— 


Composition of Fresh Plants. 
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Composition of Dry Matter . 
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Aira caespitosa . 

5*86 
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29*26 
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47-04 

12 *25 

86 -73 

13*27 

Molinia cserulea. 

4*24 

20*50 

30*65 

3*25 

41*36 

16 *00 

78-05 

21*95 

Nardus stricta . 

5*46 

13*93 

31*13 

1*46 

48*02 

9*56 

68*61 

31*39 

Cares caespitosa...... 

5*04 
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13-75 
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21*74 

8*33 

57-63 

7 69 

84*83 

15*17 


J. M. H. M. 


Composition of Inferior Hay. By A. Morgen ( Landw . Versucks- 
jStcri., 31, 204—205).—Two samples of hay were submitted to the 
author, from a farm on which the cattle were very subject to weakness 
and fracture of the bones. He found Ho. 1 to contain only 0*37 per 
cent, of lime and 0*20 per cent, phosphoric acid. The botanical 
examination showed that it consisted of so-called acid grasses and 
weeds, and contained few of the more nutritive grasses. Sample 
Ho. 2 contained 0*67 lime and 0*26 phosphoric acid ; there was also a 
large proportion of the better grasses present. The albumin was 
estimated in both samples, but the author thinks, with A. Meyer, that 
the lime and phosphoric acid are of greater importance. J. F. 

Analysis of Wliite Carrot Fodder. By G. Krechel (Jour. 
Pkarm. [5], 9, 28—33).—The author had occasion to analyse some 
samples of white cai'rot grown near Corbeil in a clayey calcaz^eous 
soil manured with farmyard manure. The root only was taken, the 
tops haying been removed, and was found to contain— 


Water .. 85*727 

Sugar .. 10*400 

Starch .. 0351 

Cellulose. 0*850 

Pectio acid . 1*990 

Proteid matter... 0*077 

Mineral constituents... 0*846 


100*241 

Deduct oxygen for the chlorine... 000*004 

100*237 























VEGETABLE PHYSIOLOGY AND AGRICULTURE. 293 


Mineral constituents (directly 0*828). 


Silica....... 

.. 0-205 

Chlorine.. 

0-019 

Iron. 

.. .. 0*002 

Carbonic anhydride .. 

0*132 

Lime. 

.. 0-012 

Sulphuric anhydride . 

0-042 

Magnesia ., 
Potash ... 

,.. 0-011 
... 0-238 

Phosphoric anhydride 

0-108 

Soda ..... 

... 0-077 

Total . 

0-846 


Organic acids, resinous and fatty matter not estimated. 
T3ie ash. contains— 


Silica. 25*40 

Iron. 0*31 

Lime.. 1*50 

Magnesia..... 1*40 


Carbonic anhydride . 16*40 

Sulphuric „ . 5*20 

Phosphoric anhydride.. 13*40 


104*08 

Deduct oxygen for chlorine...... 0*55 


103*53 

In beetroot it has been repeatedly observed that the phosphoric 
anhydride is present to the extent of 1*1 per cent, of the sugar found ; 
in this root, the proportion is 1*04 per cent. The sugar was estimated 
by Fehling’s solution, the' pectic acid by Schloesing’s method. 
Starch was estimated in the residue from the preceding by digesting it 
with very dilute sulphuric acid, and determining the sugar produced. 
The pulpy residue was washed successively with acid and potash, 
then with water, and assumed to be cellulose. T. 

Vegetation of the Sugar-beet in the Second Year. By H. 
Lepuy {Oompt. rend., 99, 1030—1031).—The sugar in the root of 
the beet at the commencement of the second year continually dimin¬ 
ishes up to the maturity of the seed, at which point it has completely 
or almost completely disappeared. Six weeks before maturity (about 
the middle of July) the stalks, leaves, and green seeds contain no 
sugar. The density of the sap diminishes in the root and increases 
in the stalks, then in the leaves, and finally in the seeds in the propor¬ 
tions respectively of 2, 2*7, 3*4, and 4*2. Potassium salts of vegetab e 
acids exist in the juice in all parts of the plant, but the amount in 
the root is almost double what it was at the end of the first year. 
Soluble and insoluble calcium compounds exist equally in all parts of 
the plant. The tissues of the ascending axis of the beet in the second 
year seem to contain more calcium in insoluble organic combination 
than the same tissues in the first year, with the exception of the stalks, 
which contain less than the petioles of the first year. The green 


Potash. 29*50 

Soda.... 9*55 

Chlorine .... 2*42 
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seeds also contain a somewhat large quantity of lime in insoluble 
organic combination. In the beet in the second year, there is an 
ascensional movement of the calcium and potassium compounds from 
the soil to the leaves and to the grains, similar to that observed in. 
the maize plant dui'ing the formation of the grain (Abstr., 1883, 366). 
In this movement, the bicarbonates and carbonic acid absorbed from 
the soil by the root undergo organic transformation as in the,first 
year. Potassium and calcium salts of organic acids are not wholly 
retained by the root, but are distributed throughout the ascending 
axis, and especially in the leaves and seeds. The movement of the 
calcium towards the leaves and the seeds is very strongly marked. 
The potassium and calcium compounds contained in the root of the 
beet in the first year are not nearly sufficient to meet the requirements 
of the plant in the second year, and the quantity of these bases 
absorbed from the soil in the second year is ten times as great as that 
existing in the root in the first year. The potassium and calcium 
salts existing in the juice in various parts of the beet seem to have the 
same ultimate functions as in the maize plant (loc. cit.) ; the potassium 
salts contribute to the formation of the seeds, and the calcium salts 
to the formation of the tissues. C. H. B* 


Analytical Chemistry, 


Microscopic Chemical Reactions. By A. Stbbng ( Jahrb. f. 
Min., 1885, 1, Mem., 21—42).—The author, from the frequent appli¬ 
cation of chemical methods in the examination of rocks, is enabled to 
improve and simplify the methods of microscopic chemical research. 
It must, however, be remarked that considerable skill and practice axe 
required in all these methods. 

Phosphoric Anhydride .—In 1876, the author proposed to determine 
the phosphoric anhydride in apatite, under the microscope, by means of 
a nitric acid solution of ammonium molybdate. To the application of 
this reagent, Stelzner objected, as soluble silicates may give a similar 
inaction. The author has thoroughly examined the matter, and finds 
that it is always apatite which occasions the precipitation of the 
yellow grannies, but that the amount of the precipitate is greatly 
increased by the presence of soluble silica, so that one can be led to 
believe that the whole silicate consists of apatite, whereas the latter is 
present only in very small quantity. In order to detect the presence 
of apatite in a section with certainty, even in the presence of soluble 
silicates, the crystal to be tested for phosphoric anhydride is isolated 
by a glass cover, in which a hole is bored. The crystal is then dis* 
solved in a drop of concentrated nitric acid, evaporated at a gentle 
residue decomposed with water, the solution removed by a 
placed in three drops on a glass and evaporated to dryness. 
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The first residue is then treated with a drop of molybdate solution, 
and observed under the microscope. If a number of rhombic dodeca- 
hedra and octahedra are rapidly precipitated, phosphoric anhydride. 
is present. Silica in this case cannot act, as it is rendered insoluble 
by the evaporation. The second residue is decomposed by a drop of 
dilute sulphuric acid. If needles of gypsum are formed, lime is 
present. The third residue may be tested for sodium. The magne¬ 
sium^ ammonium chloride, suggested by Behrens as a test for phos¬ 
phoric anhydride, gives very good results, but is not so delicate as the 
molybdate test. 

Potassium .—As a test for potassium, Behrens has suggested plati¬ 
num chloride. The crystals of potassic platinochloride frequently 
occur as cubes, with or without rhombic dodecahedra and octahedra. 
Full details, are given for performing the test. 

Sodium .—The author has suggested a reaction (Abstr., 1884, 366) of 
a very delicate nature. The reagent is uranium acetate. 

Lithium .—Various reagents have been proposed as microscopic 
tests for lithium; the best is potassium carbonate. The author has 
also endeavoured to employ sodium lithium phosphate, but further 
experience is necessary before an opinion can be given as to its 
merits. 

Calcium and Strontium .—As a good microscopic reagent for calcium, 
dilute sulphuric acid has long been employed. Another method is to 
use a concentrated solution of oxalic acid, distinct octahedra being 
formed. Exactly the same reaction is given by strontium with oxalic 
acid. "Were it necessary to detect strontium and calcium together, it 
could be done with dilute sulphuric acid. 

Barium .—-A good microscopic reagent for barium is potassium 
ferrocyanide. If a drop of warm dilute barium chloride is mixed 
with a drop of potassium ferrocyanide, allowed to cool, and diluted, 
yellow rhombohedra of barium ferrocyanide separate out. Witherite 
and strontianite may be easily distinguished, if the dilute hydro¬ 
chloric acid solution is divided into two drops, one treated with 
potassium ferrocyanide, and the other with oxalic acid. Witherite in 
the first shows yellow octahedra, strontianite in the second colourless 
octahedra. 

Magnesium ,—Sodium phosphate, recommended by Haushofer and 
Behrens, is very suitable for microscopic work, The author finds that 
the best crystals are obtained when ammonia is added to the sodium 
phosphate, and ammonium chloride to the solution to be tested; 
the drops of both solutions are heated to 100°, then mixed, and 
cooled slowly. , ' 

Aluminium .—As a test for aluminium, hydrogen potassium sulphate 
may be employed. A more delicate test is caesium chloride, as caesium 
alum is more insoluble than potassium alum, B. H. B. 

Detection of Iodine, Bromine, and Chlorine. By E. Habt 
(Chem , N&wsy 50, 268—269).—The substance is boiled in a flask 
with a solution of ferric sulphate, a suitable bent tube with bulbs 
containing starch-paste having been previously attached to the flask 
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by means o£ a perforated cork. The presence o£ iodine is indicated 
by the production of the usual blue coloration ; the bulbs are of 
course kept cool. When all the iodine is thus driven off, chloroform 
is substituted for the starch-paste in the bulbs, and a small quantity 
of permanganate added to the contents of the flask, which is again 
boiled ; the presence of bromine is shown by the usual coloration of 
the-chloroform. After all the bromine is eliminated, chlorine can be 
tested for in the solution in the ordinary way. This method has been 
tested experimentally and gives satisfactory results, D. A. L. 

Estimation of Iodine in Urine, By E. Harkack ( Zeits . Physiol ». 
Ghem8 , 391—394),—A reply to E. Baumann (ibid.. Part IV), 

Estimation of Sulphurous Anhydride. By C. L. Reese (Ohem. 
N&ivs, 50, 218).—The sulphurous anhydride solution, contained in a 
stoppered bottle, is titrated with a solution of hydrogen peroxide 
of known strength. A few drops of titanium sulphate solution are 
added to act as an indicator, a permanent yellow colour showing 
when the titration is complete. Results are low with this method. 
The hydrogen peroxide solution is standardised by means of per¬ 
manganate. I). A. L. 

Estimation of Alkalis in Silicates. By T. M. Chatard (Ghem. 
News, 50, 279).—This is an improvement on Hempel’s process (Abstr., 
1882,552).—The finely powdered mineral is mixed with twice its weight 
of bismuth oxide, placed in a platinum crucible, and beated, at first 
gently, then gradually to full redness, at which it is kept for ten to 
fifteen minutes; decomposition is complete when the solid mass is per¬ 
fectly friable. When cool, it is transferred to a dish and treated with 
hydrochloric acid, and if a complete analysis is required the silica 
and then the bismuth are removed in the usual way. If alkalis only are 
to be determined, ammonia and ammonium carbonate are added, and 
the removal of magnesium and the alkali determinations are proceeded 
with in the ordinary way. The process gives good results. The more 
basic the silicate, the less likely is it to fuse when heated with the 
bismuth oxide, and vice versd; therefore, to prevent the fusion of acid 
silicates, and ultimately to get them in the very convenient friable con¬ 
dition, it is advantageous to add an equal weight of calcium carbonate 
as well as the bismuth oxide before heating. D. A. L. 

Volumetric Estimation of Calcium Oxide and Carbonate, 

By Prunier (Jour. Pharm . [5], 9, 300—303).—On titrating a solu¬ 
tion containing calcium salts with a standard solution of ammonium 
oxalate, the precipitate formed does not settle quickly enough to give 
good results. The author finds that a sufficiently rapid deposition 
of . the precipitate takes place if a little starch is added to the solu¬ 
tion after it has been neutralised with pure ammonia, and the mixture 
/is 1 ; ,boiled. The solution of oxalate can be standardised with pure 
oateum carbonate, dissolved in dilute hydrochloric acid, neutralised 
^ ammonia free from carbonate, and boiled with a little starch. 

heated from time to time, and allowed to stand one or 
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two minutes for the precipitate to settle. If a persistent froth forms 
on tbe surface, a few drops of strong alcohol are added, and the upper 
portion of the liquid is heated. Results are accurate to 4 per cent. 

J. T. 

Estimation of Iron by Potassium Permanganate in Pre¬ 
sence of Free Hydrochloric Acid and Chlorides. By J. J. Hood 
( Chem . News , 50, 278).’—It is well known that the titration of iron 
by means of permanganate is untrustworthy in the presence of free 
hydrochloric acid, owing partly to the action of the acid on the per¬ 
manganate, and partly to the yellow colour acquired by the solution. 
The author has observed that the presence of many soluble chlorides 
also produces au error in such estimations, and suggests the addition 
of a few c.c. of a strong solution of magnesium sulphate (1 or 2 grams 
according to the amount of chloride present) to the iron solution 
before titration. Tbe titration can then be conducted just as accu¬ 
rately as if sulphuric acid had been nsed instead of hydrochloric acid, 
or as if no chlorides were present. D. A. L. 

Estimation of Antimony. By G. T. Dougherty (Chem. News , 
50, 278).—The following method is recommended for the approxi¬ 
mate estimation of antimony in ores, hard leads, antimony slags, &e.:— 
About 10 grams of the substance are employed. If oxides are to be 
assayed, they are reduced to a metallic button by charcoal or red 
argol; if sulphur is present, a mixture of equal parts of potassium 
cyanide and sodium carbonate should be used for the decomposi¬ 
tion. The metallic button is weighed, cut into small pieces or ham¬ 
mered out thin, and boiled with nitric acid, diluted with an equal 
volume of water, until the alloy is decomposed. The solution is 
diluted, the antimony tetroxide filtered off, dried, ignited, and weighed. 
The lead may be obtained by difference if the button was pure, or may 
be determined as sulphate in the solution. ' D. A. L. 

Detection of Cyanogen. By A. Vogel (Chem. News , 50, 270).— 
The reaction of hydrocyanic acid with trinitrophenol is recommended^ 

1 in 30,000 can be detected, and the reaction is considerably more 
rapid than the formation of Prussian blue. The trinitrophenol should 
be neutralised by heating with soda or potash solution before employ-, 
ing it for this test, otherwise the darkening of the colour of the 
trinitrophenol when heated with alkali might lead to an error of 
judgment. 

The substance to be tested is treated with soda solution, then boiled 
with the neutralised picric acid; the appearance of a deep red colour 
indicates the presence of hydrocyanic acid. By this means hydro¬ 
cyanic acid has been detected in tobacco smoke and coal gas. 

D, A. L. 

Ammonia, Nitrous Acid, and Nitric Acid in Potable 
Waters. By Greikert (Chem, News , 50, 279),—The author remarks 
that out , of 126 waters examined, 21 contained ammonia alone, 
6 nitrous acid alone, 35 nitric acid alone, 15 nitrous and nitric acid, 
13 nitrous acid and ammonia, 17 nitric acid and ammonia, 19 nitrous 
and nitric acid and ammonia, and complains that the present theory of 
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the conversion of ammonia into nitric acid does not explain either the 
appearance of nitrous acid without ammonia, or the appearance of 
ammoniacal compounds along with nitrates without any nitrites. 


Note by Abstractor .—A full explanation of phenomena such as are 
described above will be found in Waringtoris paper on Nitrification 
(Trans., 1884,637—672). The first difficulties are explained on p. 639, 
where it is shown that the character of the organism determines 
the production of either nitrites alone or nitrates alone, whilst the total 
removal of ammonia is ensured when all conditions are favourable for 
nitrification, D. A. L. 

Separation and Estimation of Methyl Alcohol in Presence 
of Ethyl Alcohol, By 0. m Poncy (Dingl. polyt 254, 500).— 
Both alcohols combine readily with oxalic acid in the presence of 
gaseous hydrochloric acid. Methyl oxalate is readily soluble in 
water, ethyl oxalate, however, is only sparingly soluble; by dissolv¬ 
ing the two ethereal salts in water or alcohol, and treating with 
ammonia, insoluble amides are formed, a circumstance on which the 
determination of the methyl alcohol is based. 

10*8 grams of oxalic acid are dissolved in 10 c.c. of the alcohol to 
be examined, and the solution is saturated with hydrogen chloride. 
The mixture is allowed to stand for 24 hours iu a well-closed flask, - 
after which 2 c.c. are diluted with 10 c.c. of water and filtered. 
Methyl oxalate being completely soluble in water, the quantity of 
oxamide produced on adding ammonia to the aqueous solution will be 
, greater than that from an equal amount of ethyl oxalate. The quan¬ 
tity of oxamide formed in the washings of the ethyl oxalate may be 
determined by a series of trials. For pure alcohol, the average is 
6*6 per cent. For methyl oxalate, the number is between 14*65 and 
15 per cent, of the quantity of methyl alcohol. If instead of pure 
alcohol a mixture of ethyl and methyl alcohol is employed, the quan¬ 
tity of methyl alcohol can be calculated from the oxamide found, 
For every per cent, of methyl alcohol, 0*14 to 0T5 per cent, more 
than 6*6 per cent, is obtained. D. B, 


Detection of Coal-tar Colours in Wines by Means of Am¬ 
monia and Amyl Alcohol. By Jay (Bull Soc. Ghm 42, 166— 
167). —In testing for coal-tar colours in wines by the ordinary method 
of adding ammonia to alkaline reaction and shaking with amyl 
alcohol, it is necessary to avoid a great excess of ammonia, and the 
proportion of the latter should never be more than 3 per cent., for if 
this is exceeded, the amyl alcohol may remain colourless, even if 
the, wine contains a coal-tar colour. If the amyl alcohol is colour- 
it should be decanted off, filtered, and evaporated with a small 
;*^tity of silk, when the foreign colouring matter, if present, will 
> fixed on the silk. * 0. H. B. 



... c# Red Wine by Means of Electrolysis. By L. M. 

[£]> 9, 298—300).—If an electric current, say 
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from a couple of Bunsen cells, be passed through. 5 to ,10 c.c. of 
natural red wine diluted with 6 volumes of water acidified with some 
drops of sulphuric acid, a red lamellar deposit soon forms on the 
positive pole. It is quite visible to the naked eye, whilst under the 
microscope it appears as a tissue. After 12—20 hours it is quite 
compact. During the passage of the current, the odour of aldehyde 
i3 perceptible; the red liquid gradually becomes yellow, and finally 
colourless. White wines similarly treated lose their faint colour, but 
give no deposit. On isolating the red colouring matter of wine by 
means of lead acetate, and redissolving the precipitate in alcohol 
and a little tartaric acid, the deep red solution gives the same red 
deposit at the positive pole. The colouring matters usually em¬ 
ployed for the adulteration of wine do not give this deposit, although 
they are decolorised, so that electrolysis combined with a micro¬ 
scopic examination of the deposit formed affords a certain means 
of ascertaining whether the colour of a red wine is natural. 

J. T. 

Estimation of Starch in Gluten Bread. By L. Richakd 
(Jour. Pharm. [5], 9, 27).—Direct saccharification gives results which 
are too high, owing to the conversion of other principles always present 
in gluten bread. It is therefore necessary to isolate the starch. The 
gluten is finely powdered, washed well with water, nntil the wash- 
water carries off no more starch. The washings containing the starch 
are evaporated to a small bulk, mixed with sufficient sulphuric acid, 
and heated at 105° for 10 hours in a sealed glass tube. The glucose 
formed is then estimated in the neutralised liquid. J. T. 

Estimation of Gum Arabic in Syrup. By A. Andotjabu 
(Jour. Pharm, . [5], 9, 18—19).—The author points out defects in 
Roussin’s method of coagulation by ferric sulphate, and in Soubeiran’s 
method of precipitation by alcohol. The defects of the latter 
method are obviated by slightly acidifying the alcohol employed. 
The author recommends the following process:—Gradually dilute 
10 grams of the syrup with 100 c.c. of alcohol at 85°, add 20 drops of 
acetic acid, and stir vigorously. After standing about three hours, 
pour on to a double tared filter, when the gum forms a cake which 
easily drains. Dissolve in 7—8 c.c. water and repeat the precipitation, 
collect on the filter before used, after washing by decantation with 
pure alcohol, and wash on the filter with the same alcohol. Dry at 
100° and weigh. Afterwards, as Soubeiran suggests, expose to the 
air for 24 hours and weigh again, when the gum will have taken up 
its normal amount of moisture. The results are very exact. This 
method is not applicable to a product containing gum and commercial 
glucose, although it serves to detect the latter when alone. This 
gives a turbidity with alcohol due to the precipitation of dextrin, 
which may be taken for gum arabic at the first glance, but the dextrin 
forms a glue-like mass on the sides of the vessel. Further tests 
readily show whether the precipitate is gam or dextrin. J. T. 

Milk Adulteration. By Sambuo ( Jour , Pharm. [5], 9, 95— 
101).—The author published in 1879 a simple method of detecting 
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the addition, of water to milk. The method requires from 10—20 
minutes, and it consists in coagulating by an acid, and determining 
the sp. gr. of the serum after filtration. This is sufficiently constant 
in unadulterated milk to afford a ready means of detecting the addi¬ 
tion of water. 150 c.c. of milk are warmed to 40—50°, and 10 c.c. 
of an alcoholic solution of tartaric acid of sp, gr. T030—1*032 (pre¬ 
pared with alcohol of 85°) are added. The mixture is taken from the 
fire and agitated with a small bundle of twigs, and the serum is 
passed through a linen filter; a slight turbidity in the filtrate does not 
appreciably affect the result. After cooling to 15°, the sp. gr.is taken 
with a lactometer, Numerous experiments made in the spring of 
1879 at Rochefort, and in October and November of last year at 
Toulon, show that the sp. gr. of serum thus obtained never falls 
below 1*0278. All milk giving a serum sp. gr. of 1*024—1*025 ought 
to be regarded as falsified with at least one-tenth of water; a sp. gr. 
of 1*021—1*022 would indicate two-tenths, or each tenth of water 
lowers the reading by 3° to 3*25° of the lactometer. J, T. 

Koettstorfer’s Method for the Examination of Butter for 
Foreign Fats. By R. W. Moore ( Ghent . News, 50, 268).—The 
author has examined, by the Koettstorfer and the Reichert methods, 
numerous vegetable oils and some mixtures iu‘order to ascertain 
which, if any, could be used, without detection, for the adulteration 
of butter or oleomargarine. The results are :— 


Mgrms. KHO c c< N NaHO, 
required for 10 

Kind of oil. 1 gram of oil. for 1 gram of oil. 

Olive . 185*2 0*2 

Cottonseed. 191*2 0*3 

Peanut . 196*6 0*4 

Palm .. 196*3 0*8 

Benne. 192*4 0*6 

Sweet almonds .... 187*9 0*3 

Poppy ........... 192*8 0*5 

Rapeseed.. 183*0 0*3 

Linseed .. 195*2 0*2 

Cocoa butter .... . 199*8 1*6 

Cocoanut*.. 250*3 *, 3*7 

„ washed .*. 246*2 2*7 


Koettstorfer fixes between 221*5 and 232*4 mgrms. KHO as the 
limits of the amount required to saponify 1 gram of real butter. Of 
the above oils, cocoanut oil alone exceeds these limits. The washed 
cocoanut oil was treated with large quantities of boiling water to free 
ih from fatty acids. The following mixtures were then examined, 
Ingram of the oleomargarine requiring 193*5 mgrms. KHO. 
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Koettstorfer’s method evidently does not detect the admixture, nor 
is it probable that Hehner’s method would do so, since the cocoanut 
oil yields 86*43 per cent, of insoluble fatty acids. Reichert’s method, 
on the other hand, shows the adulteration, as genuine butter would 

require more than three times as much — hTaHO as the mixture. 

D A. L. 

Detection of Cotton-seed Oil in Olive Oil. By Bechi {Jour. 
Pharm. [5], 9, 35—36; from Jour. Pkarm. $ Alsace-Lorraine ).— 
The methods proposed up to the present time are unsatisfactory. 
The author finds the following to give good results :—5 c.c. of the oil are 
mixed with 25 c.c. of 98 per cent, alcohol and 5 c.c. of silver nitrate 
solution (prepared by dissolving 1 gram of the nitrate in 100 c.c. of 
98 per cent, alcohol). The mixture is heated to 84°. If cotton-seed 
oil be present, even in very small quantity only, the mixture will become 
coloured, and take a tint more or less deep according to the amount 
of cotton-seed oil present. This method depends on the property 
possessed by cotton-seed oil of reducing silver nitrate. It is neces¬ 
sary to avoid heating by a direct flame, or other oils which may be 
present, such as linseed oil, colza, &c., will give colorations. 

•J. T. 

Estimation of Fragrant Essential Oils. By A. Levailois 
(Oomjpt rend.) 99, 9*77—980).—If an aqueous or alcoholic solution of 
bromine is added gradually to an aqueous or alcoholic solution of an 
essential oil (for example, rose, geranium, neroli, rosewood, bergamot, 
lemon, orange, lavender, marjoram, cummin, eucalyptus), the colour of 
the bromine solution is discharged up to a certain point, heyond 
which any farther addition of bromine produces a permanent colora¬ 
tion. The end of the reaction is also distinctly marked by the/dis¬ 
appearance of the odour of the essential oil, and, if the oil and bromine 
are in aqueous solution, by the sudden appearance of a whitish 
resinous precipitate. The amount of bromine required is always 
proportional to the amount of essential oil present, bnt a correction 
must be made for the quantity of bromine solution (0*2—0*3) neces¬ 
sary to impart a distinct coloration to the quantity of liquid employed 
(25—30 c.c.). 

When an aqueous solution of an essential oil is distilled in a flask 
connected with a Liebig condenser, the whole of the oil comes over 
with the first 20—50 c.c. of the distillate, according to the amount of 
oil present. 

The author’s method consists in concentrating the essential oil by 
distillation* and titrating the first portion of the distillate with a 


Washed 

Oleomar¬ 

Mgrms. HKO. 

oil. 

garine. 

per gram. 

53T p.c. 

46'9 p.c. 

223*6 

759 „ 

24-1 „ 

234 *9 


Cocoanut 

Oleomar¬ 

Mgrms. 3£HO 

oil. 

garine. 

per gram. 

49 *3 p.c. 

50 '7 p.c. 

220 *0 

70-2 „ 

29-8 „ 

234 *9 
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solution of bromine, standardised by means of a standard solution of 
the particular essential oil. 0. H. B. 

Assay of Commercial Quinine Sulphate. By J. E. be Veij 
(Jour. Pharm , [5], 9, 454—456).—The author has examined nume¬ 
rous samples of commercial quinine sulphate by the method proposed 
by Oudemans (Annalen, 182, 33). A boiling solution of commercial 
sulphate (5 grams in 200 c.c. water) is treated with a concentrated 
boiling solution of Rochelle salt (5 grams). The crystals of quinine 
tartrate formed on cooling are collected in a filter, washed with a 
little water, and air dried. Cincbonidine tartrate does not separate 
out under these conditions. The results thus obtained, combined with 
optical examination as detailed by Oudemans, show that the amount 
of cinchouidine sulphate occurring in commercial quinine sulphate 
varies from 5*47 to 18*46 per cent. J. T. 

New Reactions for Codeine and .ffiseulin. By L. Raby 
(Jour. Pharm. [5], 9, 402—403).—To the codeine placed in a watch- 
glass add two drops of ordinary sodium hypochlorite, dilute, and then 
four drops of concentrated sulphuric acid; after mixing with a glass 
rod, a superb clear blue coloration is produced. Bromine-water, in 
place of hypochlorite, gives no coloration. Bromine-water employed 
alone causes a turbidity at the point of contact with the alkaloid ; by 
agitation, the liquid becomes clear and perfectly colourless, but after 
a few seconds a violet coloration appears, faint but perfectly distinct. 
In experimenting with 30 of the most common alkaloids, none of 
them gave a coloration that could be confounded with the one given 
by codeine. 

An equally beautiful coloration is produced with sesculin when 
somewhat differently treated. Four drops of concentrated sul¬ 
phuric acid are added to the eesculin, and to the slightly coloured 
liquid which is formed, sodium hypochlorite is gradually added, with 
agitation. When sufficient of this reagent has been added, the liquid 
takes an intense violet coloration; this gradually and totally dis¬ 
appears in about an hour. No coloration is produced if the additions 
are made in the inverse order. Bromine-water substituted for hypo¬ 
chlorite gives a precipitate of the colour of dregs of wine; tho reac¬ 
tion is much less certain than with hypochlorite. J. T, 

Estimation of Tannin. By P. Carles (Jour. Pharm. [5], 9, 
33—35).—The author finds that in estimating tannin by titration with 
a solution of gelatin, the solution can be made to clear quickly by 
the addition of 2—3 grams of barium sulphate; the cloanng takes 
place most rapidly towards the end of the titration. To make quite 
sure of the finish, a little liquid is taken out, filtered, dividod into two 
portions, and tested with gelatin and tannin solution respectively. 

The weak point of the method is the instability of gelatin solution. 
However, after numerous experiments, the author finds that cherry- 
laurel water preserves the solution for months in woll-closed bottloR. 
The solution is prepared as follows:—Gelatin 2 grains, boiling water 
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1000; when all is dissolved, cool, add 150 of cherry-laurel water, make 
up to 1500 c.c. and filter; 45 c.c. are equal to 0*05 gram of tannin. 

j T. 

Adulteration of Pepper. By H. Rabourdtn (Jour, Pharm. 
[5], 9, 289—297).—This paper deals mainly with the adulteration of 
pepper by the addition of ground olive-stones and pepper refuse. 
The microscope shows the presence of these adulterants; the author 
has devised a method of estimating the amount. 1 gram of the 
pepper, shown by the microscope to be adulterated with ground olive- 
stones, is boiled for an hour with 100 grams water and 1 gram sul¬ 
phuric acid, water being added from time to time to replace that 
evaporated. The flask is best suspended by its neck on account of 
the bumping which takes place. The residue is cooled and thrown 
on to a weighed filter, washed, dried, and weighed. The presence of 
olive-stone powder is shown by the reddish powder which settles to 
the bottom of tbe flask on standing ; pure pepper does not give a 
dense reddish residue. Numerous experiments show that the fol¬ 
lowing coefficients are obtained for different varieties of pure pepper. 
White pepper, 0*175; Malabar, Tellichery, and Saigon, 0*30; Aleppo, 
0*32; other commercial peppers, the so-called light varieties, 0*35. On 
the other hand, the varieties of ground olive-stones of commerce 
give numbers closely approximating to 0*745. Pepper refuse, con¬ 
sisting largely of the epidermis, gives 0*655. Commercial peppers, 
guaranteed pure, of different varieties, have been found to give 
0*497 = 44 per cent, of adulterant, 0*50 = 45 per cent., and so on. 

Samples of known purity were mixed with different amounts of 
adulterant, and when examined by this method, gave results always 
within 2 per cent., and frequently within 1 per cent, of the truth. 

J. T. 

Estimation of Nitrogen in Urine and Faeces. By W. Cambrer 
(Zeit. f, Biol 20, 255—268).—Instead of the ordinary method of 
evaporating the urine to dryness on a water-bath with oxalic acid and 
gypsum, the author substitutes the following plan. A piece of thin- 
walled glass tubing capable of holding 6—7 c.c., and passing easily 
down the combustion tube, is fused at one end, to the other is fitted a 
, solid paraffin cap, their weight noted, and then the tube is nearly 
filled with urine, the cap replaced, and carefully melted into the tube 
(by means of a lighted taper), to prevent any escape of urine, and# 
finally weighed. The combustion is carried out in the ordinary way, 
the tube being placed between two long layers of soda-lime. 

Applying the same principle to the fresh faeces, the author has been 
able to determine by comparative experiments the loss of nitrogen 
caused by the usual method of drying faeces at 100—105° before com¬ 
bustion. The mean result of several analyses shows that a loss of 
a little over 0*1 gram occurs for every 100 grams of fresh faeces, 
which is an important discrepancy, considering the normal daily elimi¬ 
nation is between 150—200 grams. J. P, L, 
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Kecovery of Sulphur from Hydrogen Sulphide. By C. F. Claus 
( Dingl . polyt. J., 254, 355).—It has been found that onpas&pg hydrogen 
sulphide mixed with a quantity of atmospheric oxygen equivalent 
to its hydrogen, through a layer of ferric oxide, the temperature often 
rises above the point suitable for the operation, and fused masses are 
produced. To overcome this difficulty, other substances which will 
effect a finer division of the ferric oxide are mixed with the latter. 
Alumina, magnesia, lime, baryta, their sulphates or carbonates, oxides 
of zinc, chromium, &c., may be used. Instead of ferric oxide, other 
oxides, and metallic salts capable of decomposing hydrogen sulphide 
at an elevated temperature may be employed. For instance, chromic 
oxide, chromates, the oxides of copper and manganese, manganates, 
&c. If a soluble salt is employed, for instance, copper sulphate, 
a chromate, &c., it is best to soak porous substances such as cubes of 
porous clay, pumice stone, or similar materials in its solution, and dry 
them. Before use, these substances are broken into sizes varying 
from a walnut to a pea, and are placed in a layer from 150 to 
300 mm. deep on the perforated bottom of an iron tank lined with 
clay masses. Beneath the false bottom are two apertures, by one of- 
which the hydrogen sulphide is allowed to enter, and by the other 
atmospheric air. The free sulphur formed in the operation escapes 
through an opening in the tank, and is collected in suitable chambers. 

D. B. 

Purification of Sulphuric Acid. By W. J. Menzies (Dingl. 
polyt. J., 254, 400),—The author obtains sulphuric acid of the 
highest concentration, containing only traces of iron or arsenic, by 
distilling pyrites acid in the presence of a powerful oxidising agent, 
such as nitric acid. For this purpose ordinary chamber acid of not 
less than 58° B. is treated with some nitric acid, and introduced into 
an iron pan provided with a condenser consisting of a range of iron 
pipes. The pan is' then heated by a flue from the fire place, so 
arranged that the sides of the pan only are exposed to the heat. The 
distillation is continued until the condensed acid has a concentration 
* of about 60° B., when the operation is stopped and the liquid allowed 
to settle. The acid is then withdrawn, and will be found practically 
free from iron and arsenic, and 3 or 4 per cent, stronger than the 
ordinary 66° Baum6 acid of commerce. D. B. 

Preparation of Ammonia from Nitrogenous Minerals. By 
G. Beilby (Dingl. polyt. 254, 342—345).—According to a table 
of analyses in Watts's Dictionary , natural bitumens contain from 1 to 
2*3 per cent, nitrogen. The oils prepared artificially by the destructive 
distillation of carbonaceous substances also contain considerable quan¬ 
tities of nitrogen. Oils obtained by the distillation of coal contain 
5 to 10 per cent, of the total nitrogen originally present in the coal, 
and shale oils 20 to 30 per cent. In 1871, the author investigated the 
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distribution of the nitrogen of bituminous sbales when distilled for the 
production of paraffin. It was found that 100 parts of the nitrogen 
in the original shale was divided in the products as follows :—In the 
ammoniacal water 17*0 per cent., in the oil as basic tar 20*4 per cent., 
and in the residue or coke 62*6 per cent. By subjecting the oil to 
distillation, free ammonia is given off, an oil being obtained which 
contains only a small amount of nitrogen, whilst the residue shows 
from 2*8 to 3*2 per cent, nitrogen. The residue from the distillation 
of the basic tar contains about 4 per cent, of nitrogen. 

In prosecuting these researches, the author found that an increase 
in the yield^of ammonia was effected, when the distillation was con¬ 
ducted very slowly, as the coal was exposed to a red heat for a longer 
period. The. same effect was produced when steam was used for the 
distillation of bituminous shales, the yield of ammonia being further 
increased by passing steam through the red-hot residue. 100 parts 
of the total nitrogen originally present gave the following distri¬ 
bution;—In the ammoniacal water 24*2 per cent., in the oil as 
basic tar 20*4 per cent., and in the residue or coke 55*3 per cent, 
nitrogen. It was found possible, however, to obtain almost all the 
nitrogen of the coke as ammonia by igniting the coke in steam. 
Samples of coke ignited in fire-clay retorts gave the following results: 
—Nitrogen in the ammoniacal water 74*3 per cent., in the oil as 
basic tar 20*4 per cent., and in the residue 4*9 per cent. Retorts of 
small capacity gave unsatisfactory results, owing to the fusibility of 
the ash of various bituminous shales, but no difficulty has been expe¬ 
rienced with large retorts, in which the material remains under the 
influence of heat and steam for a longer time and at a somewhat 
lower temperature. 

In 1882, the author discovered that a certain proportion of air could 
be mixed with the steam without reducing the yield of ammonia. A 
certain amount of heat is thereby generated within the retort, and 
consequently less has to be supplied from the outside. A retort 
worked alternately with steam alone and with a mixture of steam and 
air, showed with the latter a gain of 10 per cent, of paraffin oil and 
25 per cent, of solid paraffin. 

The author has investigated the application of this process to the 
recovery of ammonia and water-gas from coaL The difficulty expe¬ 
rienced is that the temperature necessary for carbon to act on water 
is at least 1100—1200°. According to Ramsay and Young, however, 
decomposition of ammonia begins at 500°. It is necessary therefore 
to reduce the chances of contact of the ammonia molecules with * 
surfaces at the decomposing temperature; this may be effected by 
diluting the ammonia-gas with steam. Air may be made to take the 
place of a part of the steam. Retorts have been erected at the 
Oakbank works for the carbonisation of coal by means of steam. The 
coal is burned in the lower part of the retort with steam and air. 
When the heat is properly regulated, the tar is completely-decomposed, 
only a small amount of pitch being deposited in the condensing pipes. 
The apparatus worked at Oakbank gives a yield of 40—50 kilos, 
ammonium sulphate per ton of dross, equal to 60—70 per cent, of the 
total nitrogen present. The amount of steam used varies from 1116 to 
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1563 kilos. per ton of coal. The composition of the water-gas differs 
somewhat according to the temperature and air supply. A sample 
showed the following composition :— 

C0 2 . CO. ch 4 . h. h. 

16'6 8T 2*3 2S-6 44*4 

D. B. 

Working Tip the Mother-liquors from Schoenite in the Pro¬ 
duction of Kainite, By Vorster and Gruneberg ( Dingl . polyt . 
254, 355).—The liquors obtained in the preparation of schoenite from 
kainite are evaporated to a density of about 35° B. During this, 
operation, a mixture consisting of sodium chloride, calcium chloride, 
potassium magnesium sulphate, and magnesium sulphate is separated; 
this contains the greater part of the potassium and sulphuric acid 
originally present in the liquors. The potassium may be recovered 
from this saline mixture in the form of potassium magnesium sulphate, 
by treatment with hot kainite mother-liquors. D. B. 

Chemical Reactions in the Setting of Hydraulic Mortars. 

By H. Le Chatelier ( Bull , Soc . Ghim ,, 42, 82—89).—A, complete 
theory of the setting of mortars includes the physical and the inducing 
chemical phenomena. As regards the former, it has already been 
shown that the process of hardening results from the successive dis¬ 
solution and crystallisation of the calcium hydroxide. The reactions 
taking place between the combinations of the lime, silica, and the 
oxides of aluminium and iron are here studied. The principal ingre¬ 
dient in hydraulic mortars is a hydrated calcium silicate of the approxi¬ 
mate composition 2(Ca0,Si0 2 ) + 5H 2 0; this is decomposed by excess 
of water to form another silicate of the composition 2Si0 2 ,Ca0 + H 2 0, 
although this change is arrested by the presence in the water of 
0'5 gram of lime in the litre. A larger quantity of water decomposes 
this acid silicate to form silica, whilst carbonic acid converts it com¬ 
pletely into calcium carbonate and silica.. The formation of the 
silicate in the hardeniug of the mortar results from a variety of 
causes, as by the direct combination of the lime and silica, by the 
decomposition in contact with water of a basic calcium silicate, and 
possibly by the hydration of anhydrous calcium silicate. These 
several chemical changes are here discussed; the first occurs in the 
preliminary calcination and fusion of artificial mortars, the second, or 
most important, reveals itself by the separation of crystalline calcium 
hydroxide, whilst the third, although not reproducible in the laboratory 
in the case of calcium silicate, has yet been effected in the corre¬ 
sponding barium compound. 

Besides the silicates there are present in the mortars calcium 
aluminate and ferrate, of the composition Al 2 O 3 ,40aO,12H 2 O and 
Fe a 0 3 ,4Ca0,12H 3 0,' decomposed by water and carbonic anhydride, 
with separation of ferric oxide and alumina. Their presence is, how¬ 
ever, most important in the preliminary fusion of the mortars, as 
serving to melt the lime and the silica, thus effecting their combina¬ 
tions by the more immediate contact. 

1 Lastly, as regards the combination of the free lime with the 
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carbonic anhydride, the author shows that this change is not essential 
to the setting of the mortar, hut although limited to the superficial 
layers, it materially assists its preservation. V. H. Y. 

Roman Alunite. By C. Schwarz (Ber., 17, 2887—2888).—The 
author has roasted alunite at different temperatures, and extracted 
the product with sulphuric acid at different degrees of strength, in 
order to ascertain the conditions for obtaining the greatest amount of 
alumina and potash in solution. He recommends that the mineral 
be roasted at 500°, and then treated with sulphuric acid of sp. gr. 
1*297 to 1*530 (comp. Guyot, Abstr., 1883, 250 and 397). 

A. K M. 

The Moulding of Porcelain. By C. Lauth (Bull. Soc. Ghirn ., 
42, 560—567).—The ordinary process of porcelain moulding consists 
in pouring the thin porcelain paste into dry plaster moulds; after a 
time, the paste adhering to the dry porous walls of the mould becomes 
set and of sufficient thickness to allow of the mould being turned 
upside down, and emptied of all but the thin layer of comparatively 
dry paste adhering to the inside; this continues to dry, shrinks, and 
can then be easily detached. When large mouldings have to be made, 
special precautions must be taken ; the excess of paste is allowed to 
rap. out at the bottom of the mould, and compressed air is driven in 
to keep the thin layer on the walls in its position; or the liquid paste 
is extracted by means of a vacuum. In order that the shell may detach 
itself with perfect evenness from the mould, Renard first covers the 
inside of the mould with a piece of muslin; by this means seams and 
slight imperfections do not reproduce themselves in the cast. 

J. K. C* 

Purification of Zinc containing Arsenic. By L’Hote (Bingl. 
polyt. J., 254, 400).—The author has examined several specimens of 
zinc for arsenic, and found the following quantities in 1 kilo, of the 
metal:— 


Zinc in sheets from Vieille Montagne...... 20 to 36 mgrms. 

„ „ Honfieur .. 10'5 „ 

„ „ the Asturien Company.. 26*0 „ 

Zinc in blocks from Vieille Montagne...... traces not weighable. 

„ „ Silesia .............. do. 


The removal of arsenic may be effected by adding to the molten 
zinc 1 to 1*5 per cent, of anhydrous magnesium chloride and stirring 
the mixture. The arsenic is thereby volatilised in the form of tri¬ 
chloride of arsenic, together with white vapours of zinc chloride. 
The mass is granulated by pouring it into water and the zinc will 
then be found free from arsenic. The purification of zinc containing 
antimony may be effected in a similar manner, D, B. 

Manganese Steel. By F, Gautier (Bingl polyt 254,499),— 
Steel containing from 9 to 15 per cent, of manganese is prepared by 
adding ferromanganese (80 per cent. Mn) to the molten metal in quan¬ 
tities sufficient to produce the desired effect. The mixture is then 
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fused and cast. For the production of steel containing 9 per cent, 
manganese, 11 to 12 per cent, ferromanganese and 5*5 to 6 per cent, of 
carbon are added, so that the finished steel contains 0*6—0*7 per cent, 
carbon. Manganese steel is readily fusible, and offers a considerable 
amount of resistance to concussion, hence it is suitable for the manu¬ 
facture of projectiles and the construction of bulwarks. Axes have 
been cast from this steel, with which it was possible to split iron 15 
to 20 mm. in thickness without previously hardening the castings. 

D. B. 

Preparation, of Malleable Nickel and Cobalt. (Dingl. polyt. X., 
254, 315.)—According to the “Berndorf Metal Works,” fused nickel 
or cobalt absorbs carbon and oxygen simultaneously, and loses the 
greater part of the latter on cooling, so that a porous metallic mass 
remains, which, in consequence of the presence of varying quantities 
of carbon, cannot be welded. To overcome this difficulty, it is pro¬ 
posed to reduce pieces of pure oxide of cobalt or nickel at a moderate 
temperature, and to saturate the* porous cubes thus obtained with a 
4 per cent, solution of a manganate or permanganate of the alkali 
metals. The cubes are then dried and fused. The manganates or per¬ 
manganates are said to suppress the injurious effect of the carbon 
absorbed by the castings. The oxygen may be removed by the 
addition of a small amount of aluminium, calcium, or an alloy oi 
calcium with zinc and wood charcoal, to the fused metal. D. B. 

Weiller’s Silicon Bronze. By X. Muller (Dingl. polyt. X., 254. 
492—495).—The oxides contained in the mass of a metal or an alloy 
tend to impart a want of uniformity to the mass, and may deteriorate 
its most essential properties. Weiller’s experiments in this direction 
have shown that the presence of minute quantities of oxides in alloys 
occasions a reduction in the strength and conductivity of electric wires 
prepared from such alloys. He proposes to remove the oxides pro¬ 
duced during the process of f usion by means of silicon, which is added 
to the molten mass in. the form of potassium fluosilicate. This is 
decomposed by sodium* the silicon which is liberated effecting the 
reduction of the oxides. The fluorides of potassium and sodium, 
together with the silica,, float on the surface of the molten mass and 
form an excellent slag,, which takes up the greater part of the un¬ 
absorbed silicon. Only small quantities of the latter are retained by 
the bronze. 1). B. 

Formation of Patina. By E. Steiner (Dingl polyt . X., 254, 
353).-—An important element in the production of patina is the pre¬ 
servation of the skin of the castings. Bronzes of recent origin are 
defective, inasmuch as the moulds used for casting them are too 
porous, and have too many seams ; the best results are obtained when 
the finest moulding sand is employed. The formation of the patina 
begins with the commencement of the cooling of the fused metal, and 
can be distinguished microscopically. It depends on the infusibility 
of the alloy, hence silver or similar metals are often added. 


D. B. 
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Manufacture of Asphalt. By E. Dietrich (. Dinyl. polyt. J 
254, 354).—The author prepares a raw material suitable for asphalt 
paving by adding pure bitumen, Trinidad epure, Goudron, or hard 
bitumen, to ordinary limestone or asphalt stone during the process of 
disintegration. On heating the mixture in drums, the bitumen is 
absorbed by the limestone granules, any light oils which may be pre¬ 
sent in the asphalt employed being simultaneously volatilised. 

D. B. 

Process for Solidifying Mineral Oils. By L. Roth (Dingl. 
polyt . 254, 398).—The author converts mineral oils into a solid 
form by dissolving a fatty acid therein, then adding a small amount 
of sulphuric or hydrochloric acid, and mixing with water containing 
about 2 per cent, of alkali. By treating crude petroleum in a similar 
manner, three layers are said to be obtained, the lowest containing 
the mechanical impurities, the middle layer the heavy hydrocarbons, 
such as paraffins, &e., and the upper layer the light hydrocarbons 
which are worked np for lighting oils. The author claims as novelty 
the separation of the light and heavy hydrocarbons from crude petro¬ 
leum by this method, which is said to take the place of fractional 
distillation. D. B. 

Substance employed to Colour Wines. By Jay {Bull Soc. 
Chim 42, 167—168). —A substance known as Tmtura per los vinos 
is largely used in the district of Huesca for colouring Spanish wines. 
It contains two coal-tar derivatives, one of which is that form of 
Biebrich red which is turned blue by sulphuric acid, whilst the other, 
which exists in smaller proportion, closely resembles the colouring 
matter know as cerise. The composition of the Tintura is :—Organic 
matter, mainly Biebrich red, 66*4'; sodium sulphate, anhydrous, 
26*10; arsenious oxide, 1*62 ; loss, iron, lime, &e., 5*88 = 100. The 
presence of arsenic is of special importance. 0. H. B. 

Composition of Butter from Cow’s, Goat’s, and Ewe’s 
Milk. By E. Schmitt (Ami. Agronomiques, 10, 496---500). The 
author gives the composition of four samples of genuine butter of 
known origin, according to analyses and calculations made in the 
manner finally recommended by him:— 



Butter from 


Cow’s milk 
(Isigny). 

Cow’s milk 
(Flanders). 

Goat’s 

milk. 

Ewe’s 

milk. 

1. Fusing point (Rudorf’s method) 

36*5° 

36*5° 

33-5° 

87*5° 

2. proximate analysis (Grandeau’s 
method)— 

Fat ........ .... • 

86*25 

86*50 

75 -0 


Watfir .. 

9*80 

10*54 

22-40 

— 

Oasefn .... i.......... 

2*225 

1 *42 

. 1-75 

— 

Ash ... 

0*10 

0*85 

0-18 

— 

Not determined, and loss .... 

1 4 625 

0*69 

0-67 

n 

—■ 


y 2 
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Butter from 




Cow’s milk 
(Isigny). 

Cow’s milk 
(Flanders). 

Goat’s 

milk. 

Ewe’s 

milk. 

3. Fixed and insoluble fatty acids 
(Hehner and Angell’s method). 

88-57 

89 *15 

84-40 

85*25 

4. Fusing point of fixed fatty acids 

39*8° 

40° 

38-8° 

40*5° 

5. Volatile and soluble fatty acids, 
reckoned as butyric acid (Le- 
char tier’s process, modified) .. 

4 *452 

4*45 

4 '505 

4-77 

6, Composition of the fat (calcu¬ 
lated)— 

Butyrin.... >.. 

5 

5 

5-50 

G 

Olein .. 

60 

60 

64-0 

58 

Margarin.. 

35 

35 

30-50 

36 


The composition of-the fat is calculated from the analyses with the 
aid of the table given by Chevreul (Agenda du chimiste , 1883, 256). 

J. M. H. M. 


Separation of Soap from the Leys by Centrifugal Meansr 

(JDingl. polyt. J., 254,399).—According to the Fabrik ohemischer Pro¬ 
duce in Berlin, the soap separated by salt instead of being cooled 
thoroughly, so as to effect the separation of the soap from the leys, 
is subjected whilst hot to centrifugal force in a drum. The soap sepa¬ 
rated in this way is said to contain no leys, only traces of salt, and less 
water, and is denser and perfectly neutral. D. B, 

Preparation of a Yellow Rosaniline Dye. By F. Machen- 
hatjer ( JDingl . polyt. J. } 254, 2*72).—On treating a hot solution 
of 1 part azuline in 20 parts glacial acetic acid, with 3 parts nitric 
acid or a corresponding amount of nitrous acid, nitrate, or nitrite, the 
blue is converted into a yellow colour, A similar result is obtained 
on nitrating an aqueous solution of the sulphonic acid of azuline. 
For this purpose, 20 parts of the sulphonic acid, obtained by treating 
1 part azuline with 5 parts of sulphuric acid are dissolved in 20 parts 
of water and treated with 2 parts nitric acid at 100°. D. B. 

Preparation of New Colouring Matters. (Dingl polyt, 

254,389—396.)—A process for preparing violet, blue, and green dye¬ 
stuffs of the rosaniline group has been patented by, the Badische 
Anilm und Soda Fabrik, which is essentially an extension of Caro 
and Graebe’s synthesis of aurin from phenol and hydroxy-derivatives 
of benzophenone in the presence of phosphorus trichloride (Abstr., 
1879, 60). The following derivatives of benzophenone are used :—« 
Tetramethyldiamidobenzophenone, tetrethyldiamidobenzophenone, 

V dimethylamidobenzophenone, and the diethyl-derivatite of paramido- 
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benzophenone. Aroroatic amines :—Diphenylamine, phenyl-a-naph- 
thvlamine, a-dinaphthylamine, and the tertiary alkyl-derivatives of 
aniline, orthotoluidine, a-naphthylamine, orthanisidine, metaphenyl- 
enediaxnine, and quinoline. 

The action of the carbonyl group of amidobenzophenone, like that of 
the corresponding hydroxy-ketones on hydrocarbon residues, does not 
take place directly, but is effected through the medium of phosphorus 
trichloride or phosphorus oxychloride. Carbonyl chloride, phosphorus 
pentachloride, the bromine and iodine compounds of phosphorus, 
phosphorus oxybromide, and phosphorus sulphochloride act in a 
similar manner. The condensation takes place also in the presence 
of aluminium chloride. The dyes obtained by the condensation of 
the tetra-alkyl diamidobenzophenones with the above-named aromatic 
amines give violet or blue colours resembling methyl-violet, whilst 
the corresponding colouring matters of the di-alkyl amidobenzo- 
phenones are green and resemble malachite-green in properties. The 
green dye-stuffs from quinoline and the alkyl-derivatives of diamido- 
benzophenone belong to the latter category. 

The preparation of a new group of basic dyes called auramines is 
likewise described by the Baden aniline works. The simplest 
members of this group are yellow dyes formed from tetra-alkyl 
diamidobenzophenones by the action of ammonia on the methane 
residue. When these dyes are heated with aniline, its homologues, or 
naphthylamine, &c., phenyl, tolyl, naphthyl auramines, &c., are ob¬ 
tained, which givfe redder or browner colours. 

Ewer and Pick prepare sulphuretted dyes by heating equal 
molecular proportions of sulphur and paranitraniline, paranitrethyl- 
aniline, or paranitrodimethylaniline, thus forming the corresponding 
thio-compound, which is converted into thiotetramine by reduction. 
The latter is then subjected to oxidation, and accordingly as it has 
been formed from a primary, secondary, or tertiary paranitramine, 
violet, blue, or greenish-blue colouring matters are produced. The deri¬ 
vatives of orthotoluidine, orthamidoanisoil, and orthamidophenetoil 
may be used in the place of aniline. By introducing alkyl-groups 
into the primary or secondary amido-group of thioparanitramines, 
the corresponding secondary and tertiary amines are obtained. 

Eor the production of azo-colours from tetrazo-diphenyl, Bottger 
mixes aqueous solutions of tetrazodiphenyl salts with salts of a- or 
^-naphthylamine, or «- or /3-naphthylamine sulphonic acids. The 
colouring matters obtained in this way impart a permanent red colour 
to wool and cotton, in the case of the latter, without the use of 
mordants. D. B. 

Benzaldehyde-green. (Dingl. polyt. 254, 316.)-— According 
to Bittler and Go. in Griesheim a bluish-green dye is obtained by 
dissolving a salt of benzaldehyde-green in water, acidifying with 
acetic acid and adding chloride of lime. 25 kilos, of tetiamethyl- 
diamidotriphenylcarbinol oxalate are dissolved in 1000 litres cold 
water, acidified with 50 kilos, acetic acid, and treated with 7 kilos, 
chloride of lime made into a sludge with water. The mixture is 
allowed to stand for half an hour and filtered. The solution is 
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neutralised with ammonia, filtered, the colour base dried, dissolved in 
hydrochloric acid, and treated with sodium chloride to precipitate the 
green dye. It is also proposed to dissolve 53 kilos, of the oxalate 
green in 2000 litres of water, acidify' with 100 kilos, hydrochloric 
acid, treat with an alkaline solution containing 18 kilos, bromine, and 
precipitate with ammonia. The base produced has a bronze colour 
and gives up the dye on the addition of an acid. The salts of 
tetrethyldiamidotriphenyl carbinol give similar colouring matters. 

Preparation of Dyes from Alizarin and other Anthracene 
Colouring Matters suitable for Calico Printing. (, Dingl . yolyt. 
J 254, 224—>226.) — In printing cotton goods with alizarin, nitro- 
alizarin, or alizarin-blue, Gagenburg of Rydboholm (Sweden) and 
Leverkus of Cologne recommend the use of preparations which 
render the mordanting of the fabric needless. For this purpose, com¬ 
mercial alizarin, nitroalizarin, or alizarin-blue (10—20 per cent, paste) 
is pressed by hydraulic pressure into a mass containing from 40 to 50 
per cent, solid matter, and subsequently dried at 130—140°. The dry 
powder is then ground in a colour mill with 4 parts of oil, and the 
mixture passed through Matter’s straining machine (ibid., 252, 111). 
A colour for red is then prepared in the following manner:— 
Thickening material: 6 kilos, starch, 6 kilos, flour, £0 litres water, 
and 10 litres acetic acid of 8°. Colour : 2750 grams thickening agent, 
470 et fatty alizarin” (20 per cent, paste), 30 stannous chloride (24°), 
548 aluminium acetate (10°), and 280 calcium acetate. Instead of 
aluminium acetate, thiocyanates may he used. The other alizarin- 
dyes are prepared in a similar manner. 

It is stated that the proposal to treat alizarin with fatty substances 
before use in dyeing is not new. About 10 years ago Forster, in 
Augsburg, suggested that the alizarin should be dissolved in an alka¬ 
line saline solution of the fatty acid and precipitated by means of an 
acid, an intimate mixture of dye with fatty acid being obtained which 
gave good results in dyeing. D. B, 

Preparation of Naphthylamine Compounds. By L. Land- 
shoff (Dingl jpolyi. J., 254, 232).—In order to convert the hydroxyl- 
group of naphthyl compounds of the ^-series into the amido-group, 
it is necessary to work with a pressure of from 30 to 40 atmospheres. 
To avoid using this pressure, the author recommends to lioat the 
alkali salt of /3-naphtholsulphonic acid for 12 hours at 200—250°, and 
pass a slow current of gaseous ammonia through the solution. The 
reactions 

OH.C 10 H fl .SO 3 lSra + $TH 3 = tfH s .C I0 H 6 .SCWa + H a O, or 
OH.C 10 H*(SO 3 Na) 2 + NH 3 = NH 2 X3 10 H fi (SO 8 Na) 2 + H„0, or 
OH.CioH 4 (S0 3 Na) 3 + 1STH 3 = 3tfH 2 .Ci 0 H4(SO 3 ]Su) 3 +• JI 2 0. 

take place. , D. B. 

Preparation of Naphthol-green. (Dingl polyt /. 254, 184.) 

^^•^Aoeordiiig to the Frankfort Aniline Works, Gans and Co., 27*5 
. sodium nitroso-p-naphtholmonosulphonate are dissolved in 
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100 litres of water and treated with. 20 litres of a solution contain¬ 
ing 5 kilos, of ferric chloride. The excess of iron is then removed 
by the addition of an alkali, and the filtrate evaporated to dry¬ 
ness. The resulting green dye is purified by recrystallisation from 
weak alcohol. Instead of using Schaeffler’s monosulphonic acid, all 
other naphtholsulphonic acids, excepting the /3-naphthol-a-monosul- 
phonic acid and the / 3 -naphthol- 7 -disulphonic acid, may be employed. 
By replacing the ferric chloride by equivalent quantities of a salt of 
cobalt or nickel, brown or yellow colouring matters are produced. 

IX B. 

Turkey-red Oil. By A. Mullek-Jacobs ( [Dingl . polyt. J., 254, 
302—312).—-In the Mittheilungen des Technologischen Gewerbemmeums 
in Vienna t, 1884, 59, Liechti and Suida give a reply to the author’s 
theories regarding the composition and mode of action of Turkey-red 
oil (see Abstr., 1884, 946). The present communication deals with 
the author’s criticism on this reply. Liechti and Suida base their 
theory as to the formation of the “ compound soluble in water ” on 
the evolution of large quantities of sulphurous anhydride thus:— 
203H5(Ci8H33O2)3 + 7 H 2 SO 4 = C 42 H 78 O 12 S + 4 C 18 H 34 O 3 *i~ 4 H 2 O + 
6 S 0 2 , although they arrive at a different result in a more recent 
equation, 203 H 5 (Ci 8 H 3302 )d ^H^SCX -j~ 8 HgO ~ C 42 HB 2 O 12 S -f- 
40 i 8 H 36 03 + 6 H 2 SO 4 . The evolution of sulphurous anhydride indicates 
that the process of saponification has not been conducted in a proper 
manner, in which case only would deoxidation of the sulphuric acid 
he effected. The same applies to the treatment of oleic acid with sul¬ 
phuric acid. This reaction is also explained differently by Liechti and 
Suida in their reply, and more in accordance with the views of the 
author; but although they appear to confirm the opinion that the 
best yield of soluble substance is obtained when the action of the 
sulphuric acid is not carried too far, they decline to accept Miiller- 
Jacob’s process, and stipulate that the sulphuric acid should remain 
in contact with the oil for twelve hours as before. They doubt, more¬ 
over, the presence of unaltered oil (triglyceride) in the products of 
the reaction. The presence of this compound can, however, he esta¬ 
blished by dissolving the products of the reaction in 10 to 12 times 
the volume of alcohol, when the mixture becomes turbid and gradually 
deposits a precipitate of the triglyceride. 

The author, in the second part of the paper, criticises. the chemical 
questions raised by Liechti and Suida. D. B. 

Miiller-Jacob's Investigations on Turkey-red Oil. By H. 
Schmid (JD ingL polyt . J., 254, 346—350).—The author is of opinion 
that the researches by Liechti and Suida (ibid., 1883, 250, 543) and 
A. Muller-Jacobs (Abstr., 1884, 946, and preceding Abstract) on 
Turkey-red oil do not fully solve the problem of the constitution and 
mode of action of the above-mentioned compound.; According to 
Liechti and Suida, the conversion of olive oil depends on the forma¬ 
tion of soluble glyceryl sulphate hydroxyoleate, the sulphuric acid 
acting both as oxidising and saponifying agent. An important fact 
which these investigators failed to observe is the production of 
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hydroxystearic acid, Ci8H 35 0 3 , discovered by Muller-Jacobs. If has 
recently been demonstrated by Liechti and Suida that the decomposi¬ 
tion prodncts of their compound contain, in addition to hydroxyoleic 
acid, large quantities of hydroxystearic acid. The latter, however, 
differs from oleic acid by containing more of the elements of. water, 
CisHaA -f H 2 0 = C 18 H 36 03, so that the action of sulphuric acid on 
oil must now be-regarded in a different manner from that originally 
indicated by Liechti and Suida. The oxidising action of sulphuric 
acid, and consequent evolution of sulphurous anhydride, therefore 
depends only on the amount of hydroxyoleic acid formed besides 
hydroxystearic acid, as the latter is produced by the addition of water 
to the former. The author submits that this correction, that is restric¬ 
tion or complete suppression of the oxidising influence of sulphuric 
acid, does not invalidate the theory upheld by Liechti and Suida, as 
it is easy to imagine that by the action of sulphuric acid an oil, 
glyceryl sulphate hydroxystearate, accompanied or not by glyceryl 
sulphate hydroxyoleate, is formed. 

According to Muller-Jacobs, Turkey-red oil is a mixed solution 
of sulpholeie acid, Ci 8 H M (S 0 3 H )02 (soluble in water) hydroxyoleic 
and hydroxystearic acids (soluble in alcohol), and unaltered trigly¬ 
ceride (soluble in ether). It is also stated that decomposition takes 
place when sulpholeie acid is boiled with water, a mixture of hy¬ 
droxyoleic and hydroxystearic acids being obtained, thus:— 

2C 1 *H m S0 6 -4- H 2 0 = C 18 II 34 O 3 + C 18 H 3 UO 3 + H 2 SO 4 . 

Hydroxyoleic Hydroxystearic 
acid. acid. 

The incorrectness of this formula is shown by the fact that the 
oxidising influence of the sulphuric acid has been disregarded in 
the formation of these acids. The production of hydroxystearic 
acid by the decomposition of sulpholeie acid can be expressed by 
the formula Ci 8 H 33 (S 0 3 H) 0 2 + 2H 2 0 = BUSO 4 + Ci8H 36 0 3 ; hydroxy¬ 
oleic acid can, however, be formed from sulpholeie acid only by as¬ 
suming that the oleic acid separated is oxidised at the expense of the 
sulphuric acid thus:—C 1 sH 3 3 (S 0 3 H)0 , 2 = S0 3 + Ci 8 H 31 03 . Muller- 
Jacob’s formula must therefore be altered to the following:— 

SCisHsiSOfi + 2H s O = H.SOi 4* S0 2 Hh C 18 H 34 O 3 + CisHseOs. 

The same chemist believes that Turkey-red oil contains 30 per cent, 
or more of unaltered glycerides, and attributes the principal action o±\ 
the mordanting to the presence of this compound. The unaltered oil 
is said to enter the colour lake and surround it in a manner, keeping 
it damp and protecting it from exterior influences, thus imparting 
brightness, softness, and solidity to the colour, an opinion which 
S. Jenny has already expressed, and which Mulier-Jacobs has applied 
to the new Turkey-red oil. The action of the latter as a mordant is 
due to its yielding oil to the fibre in a finely-divided form, and in the ’ 
best processes the remaining substances (sulpholeates) are said to be 
removed by washing. Nevertheless, the author has succeeded in dye- 
ing alizarin without Turkey-red oil, by the application of ammonium 
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ricinoleate, and although finely-divided triglycerides were not present 
the reds produced compared favourably with alizarin-red as obtained 
by the Turkey-red process. D. B. 

Composition of Turkey-red Oil. By L. Liechti and W. Suida 
( Dingl . polyt. J 254, 350—352).—A brief reply to Muller-Jacob’s 
criticism of the author’s researches on the constitution of Turkey-red 
oil. D. B. 

Behaviour of Different Ferric Oxide Mordants with Silk. 

By L. Liechti and W. Suida (Dingl polyl 254, 437—439).—For 
the purpose of comparison, the following iron mordants were pre¬ 
pared :—(1) Fe 2 (S0 4 ) 2 . 5 0H of 80° B. ; (2) Fe 2 (S0 4 ) 2 (N0 3 )0H of 
80*5° B.; and (3) Fe 2 (S0 4 ) 2 (0H) 2 of 31° B. The quantities of ferric 
oxide fixed to the animal fibre by dissociation were determined by 
steeping a weighed quantity of silk in these solutions, washing the 
silk, drying and incinerating it, and estimating the iron in the ash. 
The mordant (3) gave the best result, 12 per cent, of ferric oxide 
having been taken up by the silk fibi-e as compared with 8 per cent, 
absorbed from the mordant (1). This result was expected, as the 
compound (3) has a tendency to split up into more basic salts,, all of 
which are too unstable to be of practical utility. It is a remarkable 
coincidence that the mordant (2) gives a result which is almost as 
favourable as that of the compound (3), giving up 11 per cent, of 
ferric oxide. But before arriving at a conclusion as to the practical 
utility of this mordant, the experiment should be repeated. Most of 
the iron mordants examined by the authors had the formula 
Fe 2 (S0 4 ) 2 .s0H, and sometimes contained a considerable amount of 
nitric acid. 

Referring to the influence of ferrous oxide in iron mordants, it has 
been ascertained by experiment that, with an increase in the per¬ 
centage of this oxide, the degree of dissociation on dilution with wate? 
diminishes. The authors have, however, found that the dissociation 
effected by the animal fibre is the same for ferrous and ferric oxide 
mordants. New trials should, therefore, be made to solve this 
problem before the use of mordants containing ferrous oxide is com-' 
pletely rejected. D. B. 

Blasting Powder. By A. Gacon (Dingl polyt. 254, 355).— 
1 kilo, of this powder is said to blow up 12 to 15 cubic metres of 
rock. It requires for ignition a temperature of 480°, and cannot be 
exploded by concussion, not even when hammered on an anvil It is 
obtained by mixing 69 parts of potassium dr sodium nitrate with 
19 parts of sulphur and adding ash (?) iidi in potash or soda to the 
mixture. It is proposed to obtain this ash by burning dead leaves. 
,200 grams of tannin dissolved in 8 litres of water are then added to 
the mixture. D. B. 

Preparation of Weatherproof and Incombustible Paper. By 
W. Herre (Dingl. polyt. Jl, 254, 315).—The materials used for the 
manufacture of incombustible and weatherproof paper or pasteboard 
are treated with saline solutions, for example, a solution containing 
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15—18 grains zinc sulphate or chloride in 1 litre, and ground to a 
pulp in a rag engine. 100 kilos, of the prepared pulp are then mixed 
with 1 to 5 kilos, tallow soap, 1 'to 5 kilos, size, and 4 to 16 kilos, 
alum, and made into paper or pasteboard in the usual maimer. 
Before the final drying the treatment with zinc sulphate is repeated. 
To render the paper weatherproof, it is steeped in a solution of 
catechu. D. B. 

Enamelling Casks. By F. G. Sponnagbl (Dingl polyt. J. : 254, 
44$).—Instead of coating the wood of casks with the enamel, the 
latter is allowed to form in the wood in the following manner :—The 
cask or vat is in the first place treated with an aqueous solution of an 
enamel obtained by fusing 100 parts of pure silica with 50 parts of 
alkali. It is then filled with a solution of aluminium acetate in water 
mixed with sulphurous acid in the proportion of 4 : 2 :1. The solu¬ 
tion acts on the enamel which has penetrated into the wood, and pro¬ 
duces a neutral enamel of silica within the pores of the wood. 

D. B. 
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The Second Spectrum of Hydrogen. By B. Hasselberg (TUI. 
Mag. [5], 17, 329—352).—The author’s observations tend to show 
that Wullner’s so-called acetylene spectrum is in reality the spectra of 
hydrogen and of carbonic oxide superposed. The second hydrogen 
spectrum has been attributed to the formation of acetylene in conse¬ 
quence of the presence of traces of carbon-compounds in the hydrogen 
tubes. The author, however, has made experiments which disprove 
this. With a tube filled with pure hydrogen, he observed mere traces 
of the second spectrum when the tube was observed transversely; but 
the spectrum was fully developed when the tube was viewed longi¬ 
tudinally. R. R, 

Spectral Lines of Metals Developed by Exploding Gases, 

By G-. D. Liveing and J. Dewar (Phil. Mag. [5], 18, 161—173).—The 
researches of Berfchelot have shown that the velocity of an explosion 
of oxygen with hydrogen is about r 5 ~sW o °f that of light j conse¬ 
quently if such an explosion were advancing towards the eye, the 
wave-lengths of successively illuminated particles would be shortened 
by this fraction. In the case of the sodium lines such an effect would 
produce a shifting of the lines towards the more refrangible end of 
the spectrum of about yjy of the space between the two lines. Con¬ 
versely, a receding explosion would produce an opposite effect. 

In this paper, an account is given of the spectroscopic observations 
made with a Rowland grating on explosions occurring in a tube bent 
in the form of a TJ, so that images of the receding and advancing explo¬ 
sive wave could be obtained simultaneously. The authors were, how¬ 
ever, unable to substantiate any displacement of the relative positions 
of the lithium lines, owing to their breadth and diffusiveness. In the 
advancing flash, however, the image of the lithium lines was reversed, 
that is, showed a dark line down the middle, whilst the receding flash 
gave as broad a bright band without such a dark line. These Reversals 
show that in the explosive wave, the temperature of the gas does not 
reach its maximum at once, but that the front of the wave is cooler 
than its successive portions. It is further established that the 
breadth of the lithium lines is dependent on the quantity of lithium 
present. In order to further study the spectra developed by ex¬ 
ploding gases, various metals such as iron, copper, lead, cadmium, 
zinc, aluminium, silver and magnesium were introduced into the tube 
containing explosive mixtures of oxygen with hydrogen, carbonic 
oxide or methane, or the hydrogen-compounds of sulphur, selenium, 
and antimony. A. description is given of the lines characteristic of 
each metal brought out by the explosion; among the observations, it 
is noticed that metals so little volatile as iron, nickel, and cobalt 
develop many lines, whilst more volatile metals show fewer or none. 

VOL. XLVHI. Z 
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On the whole, it may be said that the spectra so formed are similar 
in character to those produced by the combustion of these metals in 
a jet of oxygen and coal-gas. The observations of Berthelot and 
Vieille have shown that the temperature of the exploding gases is about 
3000°; then at this temperature iron, nickel, and cobalt are completely 
vaporous, and a greater number of rays emitted lie between G and 
P. It is suggested that the appearance of certain lines is condi¬ 
tioned by certain temperatures, and that it might be possible to con¬ 
struct a spectroscopic scale of temperature by observation on the 
successive development of lines concomitant with the rise of tempera¬ 
ture. V. H. Y. 

Spectroscopic Examination of the Vapours Evolved on 
Heating Iron, &c., at Atmospheric Pressure, By J. Parry 
(Ghem. News , 50, 803—304). 

Double Refraction of Liquids. By E. v. Eleischl (Ann. Phys. 
Ohem. [2], 24, 127—144).—Inasmuch as circular polarisation is a 
phenomenon common alike to donbly refracting crystals and to certain 
liquids and solutions of solids, the problem presents itself whether 
change in direction of the light rays producible by so-called optically 
active liquids, is due to a difference in phase of two circular polarised 
rays as in the case of crystals, or to some quite independent cause. In 
this paper, the author examines the question whether such optically 
active liquids are doubly refractive, though a priori calculations show 
that the degree of double refraction corresponding with their specific 
rotatory power is so small that it would be impossible to estimate it 
by any known method. A particular apparatus was constructed for 
the purpose, consisting of 22 hollow glass prisms within parallel 
glass plates; of these prisms, 20 had a refractive angle of 120°, and 
two of 60°; these were arranged alternately, so that ten of the one 
kind and one of the other were situated with their refracting angle in 
the one direction, aud the remainder in the other direction. The 
refractive angle of the whole system was equal to 2520°. The one set 
of prisms was then filled with some dextrorotatory solution, the other 
set with a Isevorotatoiy. If then this liquid system were doubly 
refractive, a homogeneous,ray of light should be decomposed into the 
ordinary and extraordinary ray. This was found to be the case, for 
on projecting a spot of light through this combination of prisms con¬ 
taining solutions of dextrose and levnlose of equal and opposite rota¬ 
tory power, there was observed not one but two images, side by side, 
A similar result was obtained with a dextrorotatory orange oil and a 
Issvorotatory terpene. Erom these observations, it follows (i) that 
there are doubly refracting liquids, and that the ordinary and extra-, 
ordinary rays undergo circular polarisation in opposite directions; 
(ii) that from the unequal velocity of both rays in the liquid there is pro¬ 
duced a difference of phase proportional to the path of liquid traversed ; 
this is the cause of the circular polarisation of the liquid. Such doubly 
refracting liquids have no optical axis, but the wave-surfaces of light 
in these liquids consist of two concentric spherical surfaces. 

Y. H, V, . 
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Amount of Atmospheric Absorption. By S. P. Langley (Phil. 
May. [5], 18, 289—307).—Numerous observations made under dif¬ 
ferent conditions and in different localities have given for the absorp¬ 
tion, whether of heat or of light from the sun, a value of about 20 per 
cent. These values have been based on two assumptions, namely, 
(i) that the emanating rays are homogeneous in kind, and (ii) that 
the absorption by the successive strata of the terrestrial atmosphere 
is homogeneous in degree. But by laboratory experiments Melloni 
has demonstrated that like proportions are not absorbed by like 
strata; hence it follows that the coefficient of transmission is truly 
constant only in the case of the absolute homogeneous ray, which can 
but approximately be discerned, much less discriminated, by the most 
delicate instruments. It is here shown by mathematical reasoning 
that the coefficient of transmission is (i) never a constant; (ii) always 
too large; (iii) increases as one approaches the horizon. But apart 
from mathematical considerations, the photographic spectrum near the 
D line, taken at 3.30 p.m., shows many more telluric lines than a 
spectrum taken at noon; this indicates a very small coefficient of 
transmission. Further, many of the telluric lines appear at great 
altitudes even in the clearest atmosphere. It would thus appear that 
there is a certain selective absorption of solar rays, and that practically 
between telluric lines and the general absorption there is every coeffi¬ 
cient of transmission from unity to zero. The author believes that 
the actual mean absorption of sun and starlight at the sea level is 
probably over 40 per cent, at its minimum; and that fine dust particles, 
both near the surface and at a great altitude, play a more important 
part in the absorption, both general and selective, than has heretofore 
been supposed. By a complete solution of this complex question, the 
phenomena of meteorology would become predictable. 

Y. H. Y. 

Method of Measuring the Chemical Effect of Radiation. By 
L. Olivier (Gompt. rend., 100, 178—181).—In order to time photo¬ 
graphic exposures, the author employs a radiometer which is provided 
with screens so arranged that light is only allowed to fall on the 
instrument during the time that the photographic plate is being 
exposed. The number of revolutions made by the radiometer during 
an exposure sufficient to give a good negative is determined once 
for all, and each subsequent exposure is continued until the radiometer 
has made the same number of revolutious. In cloudy weather the 
motion of the radiometer is slower, and the exposure is proportionally 
longer; in bright weather the motion is quicker and the exposure is 
proportionally shorter; but in every case the quantity of light which 
falls on the photographic plate remains the same. 

The radiometer may be used in a similar manner to determine the 
relative sensitiveness of different plates, or the effect of different ex¬ 
posures on the same plate. 

Note by Abstractor, —This method was suggested several years ago 
by Crookes in one of his earlier papers on the radiometer (see Ghem, 
News , 51, 75). 

C. H. B. 

z 2 



320 ABSTRACTS OF CHEMICAL PAPERS. 

A Diffusion Photometer. By A. Crova (Gompt. rend., 99, 1115 
—>1118).—This photometer is designed for measuring luminous 
sources of high intensity, and is based on the principle that when 
a translucent screen is placed in a uniformly illuminated field in a 
direction normal to the incident rays, each point of the screen may be 
regarded as a luminous source and transmits light, the intensity of 
which depends on the nature of the translucent materia], in accordance 
with a law which also varies with the material, but in every case the 
rays diffused in a direction closely approaching the normal are equal 
in intensity. If there is placed behind the diffuser an opaque screen 
with an opening, the size of which can he varied at will, the intensity 
of the light normally emitted by this opening is proportional to the 
intensity of the luminous field in which the diffuser is placed, to a 
coefficient which depends on the nature of the translucent substance, 
and to the area of the opening, and varies inversely with the square 
of the distance. The author employs a Foucault’s photometer, one- 
half of the screen being illuminated by a standard light of one Carcel 
lamp placed at the end of a blackened tube 1 metre in length, whilst 
the other half is illuminated by the light to be examined. The latter 
passes down a tube which is movable on a graduated circle fixed at 
right angles to the axis of the first tube. At the further end of this 
tube there is a rectangular opening, the breadth of which, remains 
constant, whilst the length can be varied by means of a micrometer 
screw. This opening is placed against the diffuser, and the size of the 
opening is altered until the two halves of the screen of the photo¬ 
meter are equally illuminated. For intensities up to 400 Carcels the 
diffuser is made of ground glass, whilst for higher intensities opal 
glass is used. Formulae for calculation are given in the paper, 

0. H. B. 

The Pupil Photometer. By J. Gorham (Proc. Boy . Soc ., 37, 
425—426). 

Sunshine Recorder. By H. McLeod ( Phil Mag. [5], 18,141— 
142).—In this paper a preliminary account is given of a sunshine 
recorder, in which the light, not the heat, of the sun is the agent in 
the production of chemical change. The apparatus consists of a 
camera whose axis is parallel to the polar axis of the earth, the lens 
pointing northward; opposite the lens is a silvered sphere. The solar 
rays are reflected from the latter throngh the camera lens on sensitive 
(“ ferroprussiate”) paper. 

By the earth’s motion the image is carried round in a circular arc, 
tracing a curve on the paper; a time scale is made by drawing from 
the centre of the circular band radial lines enclosing angles of 15°, 
each division representing one hour of time. The paper is sufficiently 
sensitive to register short gleams of sunshine. When the sun is 
shining through light clouds, a blurred impression is produced of a 
much less intense bine colour than that obtained by direct sunlight, 

"V. H. Y. 

Note. —For further details and drawings of the apparatus, see 
Aotwre, 31, 319. More than six months’ experience of its working 
I baa coiffirmed the usefulness of the results obtained by it,—A. J. G. 
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New Standard of Illumination. By W. H. Preece (Proc. 
Roy. Hoc., 36, 270—275). — After alluding to tlie unsatisfactory 
methods in vogue for measuring the intensity of illumination, the 
author suggests as a standard the space illuminated by a standard 
candle at 12*7 inches distant. For a comparison of the relative illu¬ 
mination of surfaces, use is made of a Swan’s incandescent lamp, 
giving a light of 2^ candles with a current of 5 volts, enclosed within 
a box with blackened walls, over the end of which is stretched a 
diaphragm of paper; the latter has a grease spot at its centre. At 
about 12 inches from the tube is a screen of paper as a reflecting 
surface. The current is supplied from a secondary battery. From 
experiments detailed in the paper, it appears that the illuminating 
}>ower of the glow lamp increases in the ratio of the sixth power of 
the current: hence a determination of its strength gives the necessary 
equivalent for ascertaining the degree of illumination. Though there 
are certain difficulties arising from alteration of the glass envelope of 
the lamp, deterioration of the carbon fibres, and failure of vacuum, 
yet the light emitted from the passage of a given current is more 
easily reproducible and probably more uniform than any other arti¬ 
ficial standard. Y. H. Y. 

Disturbing Phenomenon observed in Polarising Operations. 
By Schmidt and Hansch (Dingl. polyt. J 255,119).—In making 
'observations with polarising apparatus, it is occasionally found that a 
filled tube, when placed in the polarimeter, does not always give the 
same reading when turned round the axis ; this difference is observed 
even on filling the tube with distilled water. The causes of these 
disturbing influences are said to be—(1) want of uniformity of the 
solution; (2) dirt in the tubes ; (3) imperfect parallelism of the plane 
of the glasses; and (4) non-parallel edging of the observation tnbes. 

D. B. 


Relation between the Electromotive Force of a Daniell’s 
Cell and the Strength of the Zinc Sulphate Solution. By 
H. S. Carhart (Amer. J. Sci. [3], 28, 374—377).—The investigation 
described was undertaken with a view to ascertain to what extent the 
variation in the strength of the zinc sulphate solution affected the 
electromotive force. The method employed was essentially Poggen- 
dorff’s compensation method. The table (p. 322) exhibit® the 
results. 

The values of the electromotive force, given in the seventh column 
in arbitrary units, were reduced to volts in the following manner 
The ratio of the Siemens unit to the legal ohm (this voL, p. 2) is 
50 : 53, and according to Lord Rayleigh, a current of one ampere 
deposits 67*08 mgrms. of silver per minute. Then if 0, R, and E 
represent current strength, resistance, and electromotive force in 
amperes, ohms, and volts, and e the electromotive force in the arbi¬ 
trary unit of the table, we have the following equation 

(RB)(0 x 67*08) = e. 


whence RG = 


■ e ' 

u x 


e 

THUS 
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Per cent, 
of 

ZnS0 4 . 

Temp¬ 
erature 
of rheo¬ 
stat. 

Resistance 

in 

Siemens 

units. 

Silver 
deposited 
in one 
minute, 
mgrms. 

Product 
of resist¬ 
ance and 
Bilver. 

Cor¬ 
rected 
for tem¬ 
perature 
of rheo¬ 
stat. 

0 


20-0° 

11 

6*727 

73-997 

73-997 

1 


18*8 

11 

7-277 

80 -037 

80 -000 

q J 


18'0 

11 

7-339 

80-729 

80*664 

3 i 


19*5 

12 

6-710 

80*520 

80*504 



17*8 

U 

7-423 

81-653 

81 -581 

5 i 


17 *3 

11 

7-358 

80-938 

80*851 

H.ej 


17*3 , 

11 

7-239 

79-632 

79 -546 

' 5 i 


18 -3 

11 

7-250 

79 -750 

79*694 

in J 


17 -0 

11 

7-224 

79-464 

79 -369 

10 i 


19*3 

11 

7-239 

79 -634 

79-612 



20*0 

11 

7-2i9 

79-409 

79-409 

lo ■j 

L 

18*3 

11 

7-205 

79-255 

79 -201 

Ofk j 

r 

17-3 

11 

7-170 

78-870 

78*785 


L 

17-5 

11 

7-210 

79-810 

79 *231 

9 - j 

r 

16*3 

11 

7-199 

79-189 

79 *072 

ZO -i 

L 

16-6 

11 

7 -184 

79-030 

78-923 


Mean 

value 

of 

product. 


73 *997 
80-000 

180 -584 

181-216 

179-620 

179-490 

j 79-305 

179-008 

}- 78-9971 


E.M.F. 

in 

volts. 


1-125 

1*133 

1 -142 
1-120 
1-118 
1-115 
1 ‘111 
1-111 


It is only necessary to divide the quantities in column 7 by 71*105 
to reduce them to volts. The method employed is fully sustained by 
the results obtained with a Latimer Clark standard cell. The mean 
of all the values in the last column of the table is 1*122, which is the 
value obtained by Sir W. Thomson by the electrostatic method, if the 
velocity expressing the ratio between the electrostatic and electro¬ 
magnetic units be taken as 3 X ID 10 . 

From the results of the investigation, it appears that the variation 
in the concentration of the zinc sulphate solution is sufficient to 
account for the discrepancy between the results obtained by different 
experimenters in measuring the electromotive force of a Daniel 1 cell. 
It therefore seems desirable that a standard Daniell cell should bo so 
constructed as to admit of employing a zinc solution oi known con¬ 
centration. B. 1L. B. 

Experimental Researches on the Electric Discharge with 
the Chloride of Silver Battery. By W. de la Rue and II, W. 
MuLLEft (Proc. Hoy . Soc., 36, 151—157, and 206—207.) 

Electric Conductivity of Impure Mercury and Methods of 
Purification. By C. Michaelis ( Chem . Oentr., 1884, 482—484).— 
The metallic impurities of mercury are divided by the author into 
three groups, according to their action and the mode of separating 
them. The first group contains magnesium, potassium, and sodium; 
these may be completely removed by agitation with sulphuric acid! 
The second group contains zinc, lead, cadmium, and bismuth, which 
are best separated by boiling the mercury with concentrated sul¬ 
phuric acid containing a few drops of nitric acid, and subsequently 
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treating it with dilute nitric acid. The metals of the third group are 
gold, silver, and copper, tbe last of which may be separated in the 
same way as the metals of the second group. 

An excellent way of purifying mercury is to submit it to surface 
distillation in a vacuum. A. K. M. 

Electric Conductivity and other Properties of the Copper- 
Antimony Alloys. By Gr. Kamknskt (Phil. Mag . [5], 17, 270— 
275). —The paper gives determinations of the electric conductivities 
and of the specific gravities of a graduated series of alloys of copper 
and antimony. A maximum of conductivity was found in the alloy 
corresponding with the formula SbCu 2 ; from this point, the curve 
falls very rapidly with increase of copper until it reaches SbOu 4} 
whence it again rises very rapidly as pure copper is approached. 
The specific gravities rise evenly from antimony to the alloy CuiSb 
(sp. gr. = 8*87 L), and then diminish to copper. R. R. 

Electric Conductivity of Water. By F. Kohlrausch (Phil 
Mag. [5],’18, 542—544).—The question of the conductivity of water 
cannot be considered to be settled, inasmuch as there are diffi¬ 
culties in purifying it from dissolved gases, and from solids derived 
from the vessels used in its distillation. The water used in the expe¬ 
riments described in this paper was distilled at a temperature of 30— 
45° under a pressure of 0*001 mm., and quickly condensed in the 
resistance apparatus. Observations were made at once, inasmuch as 
it was found that the conductivity increased with the time. The 
mean of eight observations gave a value of about 3QT0" li ohms, 
or practically about 72 billionths of that of mercury, or, to put the 
statement in another form, a thread of water 1 mm. in length has the 
same resistance as a thread of mercury of the same thickness encir^ 
cling the earth. Water may thus be considered to be practically a 
non-conductor of voltaic electricity. The value obtained in these 
experiments is almost one-third of that found in previous researches; 
the water was thus presumably three times as pure. V, H. Y* 

Electric Conductivity of Acids. By W. Ostwald (/. pr. 
Ghem. [2], 30, 225—237).—In a former paper (this vol., p. 3) the 
author has shown that a direct ratio exists between the rapidity with 
which certain acids take part in a reaction, and the rate at which they 
conduct electricity. This latter property depends greatly on the state 
of dilution of the acid, as the appended table shows. The numbers in 
column I represent the electrical conductivities of the acids in normal 
solutions, hydrochloric acid being taken as 100; those under columns 
II, III, and IV, give the conductivities for normal solutions diluted 
with water, 10, 100, and 1000 times respectively. 

The weaker monobasic acids show a rapid increase In their electrical 
conductivities with increasing dilution, and apparently all converge 
towards the same limit, something above 100, which the stronger 
acids reach at an early stage. The bibasic acids, with the exception 
of sulphuric acid, appear to tend towards a maximum conductivity of 
about 52, or half the number attained by the monobasic acids, whilst 
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Hydrochloric. 

Hydrobromie. 

Nitric. 

Ethylsulphonic ...., 

Ethyl&ulphuric. 

iBefchionic. 

Phenylsulphonic ... 

Formic .. 

Acetic . 

Butyric. -... 

Isobutyric ......... 

Monochloracetic .... 

Bichloracetic . 

Trichloracetic. 

GBycollic .. 

Methylglycollic ... 
Efchylglycollie ..... 

Lactic. 

jS-Hydroxypropionic 

GHyceric .. 

Pyroracemic....... 

HydroxyiBobutyric , 
Sulphuric......... 

Oxalic.. 

Malonic....... 

Succinic .. 

Malic.. 

Tartaric ... 

Diglycollic.... 

Pyrotartarie. 

Citric... 

Phosphoric. 

Arsenic.. 


I. 


100*0 
10L*4 
99 *4 
80*3 
88*6 
75*3 
73*6 
1 *718 
0*436 
0*333 
0*329 
5*06 
24*75 
61*1 
1*390 
1*787 

1*085 

0*650 

1*556 

6*01 

1*316 

65*0 

19*50 

3*16 

0*695 

1*401 

2*370 

2*621 

1*109 

1*728 

7*16 

5*32 


II. 


118*0 
119*8 
116 *7 
106 *8 
108*5 
103*8 
104*8 
5*31 
1*557 
1*404 
1-403 
15*26 
64 *2 
100*3 
4*65 
6*61 
5*46 
4*25 
2*31 
5*50 
19 *26 
4*21 
77*2 
33*7 
9*52 
2*061 
4*79 
6*89 
7*95 
3*31 
5*49 
15*89 
12*38 


III. 


123*8 
125 *9 
122*5 
113*5 
116*6 
110*2 
111*3 
15 75 
4*96 
4*45 
4*41 
38*9 
79*6 
110 *2 
18 *90 
19*19 
16*49 
13*07 
6*79 
16*27 
46*1 
11*80 
102*7 
53 *0 
24-35 
6*16 

13 *88 
20*90 
21*16 

8*26 

14 32 
28*40 
25*49 


IV. 


112*2 

112 *5 
107*4 
101 *8 
111*6 
101*7 

97*2 
42*7 
14*43 
12*90 
12 *65 
78*2 

103 *0 

104 *4 
37 *1 
47*7 
43*9 
35*4 
19*52 
42*6 
76 *4 
32*5 

113 *4 
52*8 
43*9 
16 *91 
33 *2 
45*5 
46*1 
20 *22 
28*82 
31*4 
80*8 


the limit reached by the tribasic acids is a third, or about 35. In 
other words, the conductivities of the three kinds of acids are the 
same when compared according to their molecular weights. In very 
dilute solutions, therefore, during electrolysis, only one of the replace¬ 
able hydrogen-atoms in each molecule is influenced by the current. 

J. K. 0. 

Some New Phenomena of Electrolysis. By G. Gore (Proc. 
Boy.Soc., 37,24). 

Unequal Electric Conduction Resistance at Cathodes. 

By G. Gore (Proc. Boy. Soc., 37, 35—36). 

Relation of Chemical Corrosion to Voltaic Current. By G. 
(Jore ( Proc - Boy . Soo., 36,331—341).—-The object of the experiments 
described in this paper was to ascertain the amounts of voltaic current 
prodneed by the chemical corrosion of known weights of various 
different liquids. The method employed was based upon a 
comparison of the loss of weight of two similar plates immersed in 
Hfliquid contained in two glass vessels. One of ih$ pieces was 
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employed as the positive pole of a battery, the negative pole being a 
sheet of platinum. The current from the cell decomposed a solution 
of silver cyanide. The results obtained with different metals and 
liquids are given in a long series of tables. The amount of corrosion 
of the positive plate is in nearly all cases greater than that of the 
comparison plate, and the proportion of gas to corrosion was frequently 
less with the former than with the latter. A marked exception to 
this rule was copper in nitric acid. The proportion of corrosion of the 
positive plate accompanying external current to that produced by local 
action may be approximately arrived at, either by the difference in 
the loss in weight experienced by the two plates, or by the amount of 
silver deposited. The results also show that the proportion of cor¬ 
rosion attending external current to that caused by local action, 
depends on (1) the kind of metal; (2), the kind of liquid, and on its 
concentration. The rate of total corrosion of the positive plate appears 
to be related to the degree of electromotive force. V. H. V. 

Use of Moist Electrodes. By W. N. Hartley ( ChernNews, 49, 
149).—A controversial note (comp. Abstr., 1884, 801). 

Determination of Chemical Affinity in Terms of Electro¬ 
motive Force. By C. R. A. Wright and C. Thompson ( Phil Mag. 
[5], 17, 282 — 301, and 377 — 391).—These papers relate to the 
electromotive forces set up during the interdiffusion of two liquids in 
a Daniell cell of a certain construction. The experiments, which are 
fully described, verify the following general laws :—(1.) The potential 
difference is increased by an increase in the strength of the solution 
surrounding the plate of higher potential, and diminished by an 
increase in the strength of the other solution. (2.) The total effect 
of a series of changes in the strength of the solution is equal to the 
algebraic sum of the effects of the several changes. (3.) The effect of 
a given change of strength is independent of the actual strength or 
nature of the solution, and of the nature of the metal immersed in it, 
(4.) But it varies with the condition of the surface of the metal. 
(5.) The E.M.F. of a Daniell cell with copper and zinc plates, both 
amalgamated, is practically invariable, no matter what may be the 
actual strength of the solutions of copper sulphate and of zinc used, 
provided that these are of the same molecular strength. (6.) The 
E.M.F. corresponds with an amount of heat greater than that 
developed by the intermixture of the solutions. R. R. 

Relation between Electric Energy and Radiation in the 
Spectrum of Incandescence Lamps. By W. he W. *Abniy 
and fi. Festing (Proc. Boy. Soc ., 37, 157—173).— (Comp. Abstr., 
1884,249.) 

Relations of Heat to Voltaic and Thermoelectric Action of 
Metals in Electrolytes. By Gh Gobi (Proc, Boy. Soc., 37, 251 — 
290). 

The Constant of Electromagnetic Rotation of Light in 
Carbon Bisulphide. By Lord Rayleigh (Proc, Boy. Soc,, 37, 
146—148)* 
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Measurement of the Solar Heat. By G. Erohlich {Ann. Ohm. 
Phys. [6], 3, 500—540). 

New Method of Measuring the Heat of Combustion of 
Charcoal and Organic Compounds. By Berthelot and Vieille 
{Compt. rend., 99, 1097—1103).—The determination of the heat of 
combustion of carbon and carbon-compounds is very difficult, mainly 
because combustion in a current of oxygen requires a considerable 
time, and, moreover, is never complete. Much better results are 
obtained by burning the substance in oxygen under a pressure of 
about 7 atmos. in a calorimetric bomb ( Sur la force des matieres Pti* 
plosives* i, 225). The substance is ignited by means of a metallic 
thread heated by an electric current. Combustion takes place in three 
or four minutes, and is always complete, provided that the proportion 
of oxygen consumed is not more than 30—40 per cent, of the original 
amount. If, however, more than half the oxygen is consumed, 
carbonic oxide and other products of incomplete combustion are 
found in the gases produced. This method gives the heat of combus¬ 
tion at constant volume, and the heat of combustion at constant 
pressure is obtained by making the necessary corrections. 

The authors have determined the heats of combustion of cellulose 
and several samples of charcoal by this method with the following 
results:— 

Cellulose. —The combustion of 1 gram develops 4 200 cal., and the 
heat of combustion (1 mol. = 162 grams) is 680*4 cal. This number 
agrees well with Gottlieb’s determination and with the value deduced 
from Sarrau and Vieille’s experiments on gun-cotton* It is 117*8 cal. 
in excess of the heat of combustion of the carbon contained in the 
cellulose, and it follows that the carbohydrates possess energy in 
excess of that calculated from the amount of carbon and. water which 
they can yield on decomposition. The same conclusion was deduced 
by one of the authors from his researches on the heat developed by 
animal life and by fermentation. 

Charcoal.— The following tables give the analyses of the samples of 
charcoal used, and their heats of combustion at constant volume:— 


0. 

H. 

Ash. 

0. 

Red charcoal, 1 .. 69*35 

5-28 

0'63 

24-74 

„ „ 2 .. 64-82 

5-60 

0-83 

28-85 

Black charcoal, 1. 90*13 

3-37 

1-76 

4-74 

„ „ 2. 90-92 

3-35 

1-48 4-25 

Elder pith char¬ 
coal ... 70*90 

5-06 

2-21 

21-83 


Heat of 

Atomic heat of 


combustion, 

combustion 


1 gram. 

(0-U). 

Red charcoal, 1 ..... 

. 6-660 

102-02 

. ,, 2..... 

. 5-970 

98-5 

Black charcoal, 1 ... 

, 8-087 

95‘2 

„ „ 2 ... 

. 8 090 

95-4 

Elder pith charcoal... 

. 6-105 

91-5. 
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The last column was calculated on the assumption that the oxygen 
was present in the form of water, and that any excess of hydrogen 
was in the free state. From these results, it follows that red charcoal 
possesses energy in excess of that corresponding with the carbon and 
free hydrogen which it contains, but that this excess is less than in the 
case of cellulose, a portion of the energy having been lost in the pyro¬ 
genic decomposition. It would seem, therefore, that pyrogenic decom¬ 
positions are exothermic, a coiiclusion which agrees with the known 
complexity of these decompositions and the ease with which they take 
place. Charcoal obtained by the action of more regular heat, such 
as that of elder pith burnt inside the branch, has lost its excess of 
energy, whilst black charcoal obtained by the action of a high tem¬ 
perature approaches pure carbon in its heat of combustion. The heat 
of combustion of a sample of charcoal, and consequently of gun¬ 
powder made from it, cannot be calculated from the percentage com¬ 
position of the charcoal, but varies with the temperature and other 
conditions of its mode of preparation. C. H. B. 


Heats of Combustion of Ethereal Salts of some Fatty 
Acids. By W. Louguinine (Oompt. rend 99, 1L18—1120).—The 
heats of combustion were determined by the methods previously 
described {Ann. Ghim. Phys. [5], 27). The following results were 
obtained:— 


Allyl acetate... 
Diethyl oxalate 
Diethyl malonate, 
Diethyl succinate, 


Heat of combustion 
for 1 gram. 

. 6558*28 cal. 

. 4905*05 „ 

5378*95 „ 
5791*26 „ 


Molecular heat of 
combustion. 

655,828 cal. 
716,203 „ 
860,632 „ 
1007,679 „ 


In every case, the heat of combustion of the ethereal salt is practically 
equal to the sum of the heats of combustion of the acid and alcohol 
from which it has been formed. It follows that the heat of combus¬ 
tion of the acid is equal to the heat of combustion of the ethereal salt, 
minus the heat of combustion of the alcohol. This agrees with Ber- 
thelot’s earlier results {Ann. Ghim. Phys. [5], 9, 338). A determina¬ 
tion of the heat of combustion of an ethereal salt may he substituted 
for the determination of the heat of combustion of the acid itself in 
cases where the latter is non-volatile or is difficult to purify. 

In the last three compounds in the above table, the difference in the 
heat of combustion for each increment of CH 3 is about 145,000 ^cal. 

C. H. B. 

Heats of Combustion of certain Carbon-compounds. By 

Louamira'E {Oompt. rmd 100, 63—66).— Acetal ,—Heat of com¬ 
bustion for 1 gram, 7784*81 cal.; for 1 g*ram-molecule, 918,583*98 cal. 
Heat of formation, 128*0 cal. This differs by only 0*5 cal. from the 
sum of the heats of formation of. aldehyde and ethyl ether, and hence 
the formation of acetal from these compounds is accompanied by a 
very slight thermal disturbance. There is the same difference (0*5) 
between the actual heat of formation of acetal and that calculated on 
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the supposition that ife is produced by the union of 1 mol. of alde¬ 
hyde and 2 mols. of alcohol, with elimination of 1 mol. of water. 

Mesityl oxide, C fi Hi 0 O.—Heat of combustion for 1 gram, 8634*06 cal.; 
for 1 gram-molecule, 846,13788 cal. Heat of formation from its 
elements, 63*00 cal., a value 2*0 cal. higher than the heat of for¬ 
mation of 2 mols. of acetone minus the heat of formation of 1 mol. 
of water. 

Crotonaldehyde .—Heat of combustion for 1 gram, 7747*37 cal.; for 
1 gram-molecule, 542,316 cal. Heat of formation, 41*0 cal. This 
number is 3 cal. less than the heat of formation of 2 mols. of alde¬ 
hyde minus the heat of formation of 1 mol. of water. 

Isobutyric acid ,—Heat of combustion for 1 gram, 5884*04 cal.; for 
1 gram-molecule, 517,796 cal. Berthelot found for the heat of com¬ 
bustion of normal butyric acid, 497,000 cal. 

It is important to observe that the heats of combustion are given 
in minor calories, whilst the heats of formation are in major calories. 

C. H. B. 

Thermochemistry of Phosphorus Trifluoride. By Berthelot 
(Oomph rend., 100, 81—85).—When phosphorus trifluoride is 
absorbed by a dilute solution of potassium hydroxide, there is a de¬ 
velopment of heat of + 107*7 cal. per gram-molecule (88 grams). This 
is much lower than the heat developed by the decomposition of phos¬ 
phorous bromide and phosphorous chloride under similar conditions. 
As a matter of fact, phosphorus trifluoride does not yield simply a 
phosphite and flnoride, but a fluorphosphorous acid is formed analogous 
to hydrofluosilicic and fluorboric acids. If it be assumed that fluorphos¬ 
phorous acid is similar in composition to fluorboric acid, the simplest 
decomposition of the trifluoride would be represented by the equation 
2PF 3 + 3H 2 0 = H 3 PO s + PF 3 HF + 2HF. Titration of the alka¬ 
line liquid after absorption of the trifluoride (using as indicators 
heliauthine A and helianthine B, which behave towards phosphorous 
acid in the same way as towards phosphoric acid (this vol., p. 348), 
indicates that the decomposition by alkalis takes place in accordance 
with the equation 5PF 3 + 12H s O = PF*HF 4- 11HF + 4H 8 PO a . It is 
possible, however, that the nature of the decomposition varies under 
varying conditions, and this would explain the slight want of agree¬ 
ment between the individual thermochemical determinations. The 
results obtained by titrating the alkaline liquid also agree with the 
supposition that an oxyfluoride, POF, is formed. 

Whatever may be the composition of the fluorphosphorous acid 
formed, it is a somewhat stable compound, for its potassium salt can 
M boiled for some time in presence of an excess of alkali without 
splitting up into a phosphite and a fluoride. C. H, B. 


g^^ermal Equivalent of a Solution of Urea. By M. RObsek 

I f. Biol., 20, 414—418).—-The author has accurately determined, 
mxs of two different calorimeters, the amount of heat rendered 
during solution of carbamide. He finds that the heat rendered 
|by 1 gram of carbamide is equal to 61*318 calories, or for the 
pde 3769 calories. In order, therefore, to arrive at the true calorific 
|( mnscle-proteid, it becomes necessary to take into consideration 
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■not only the calorific value of fasces and urea, but the loss of heat 
caused by the solution of the latter. J. P. L. 

Eutexia. By F. Guthrie (Phil. Mag. [5], 17, 462—482).—The 
paper relates to substances made up of two or more constituents, in 
such proportions that the resultant compound (which is neither 
atomic nor molecular) has the minimum temperature of liquefaction. 
Such substances are called by the author eutectic (eu Tyicetv), and the 
property in question he names eutexia. The methods of obtaining 
various eutectic alloys of bismuth, lead, tin, cadmium, and zinc are 
detailed in the paper, the general principle being that the portion of a 
fused mixture that solidifies last on cooling is the true eutectic alloy. 
Previous experimenters have been misled by the notion that the alloy 
of minimum fusing point must have its constituents in some simple 
atomic proportions; but the author’s experiments show that this is 
not the case, and his eutectic alloys have lower fusing points than 
have yet been obtained by any mixtures of the same metals. 

He has applied the same methods to mixtures of fused salts that 
have no chemical action on each other, such as nitrates of potassium, 
calcium, strontium, barium, and lead. The sulphates of calcium, of 
barium, and of lead dissolve readily in fused potassium nitrate, and the 
eutectic salt alloys so formed contain in the latter case 4*6 per cent., 
and in the former cases nearly 1 per cent, of the sulphates. 

The significance of these facts in geology and mineralogy is pointed 
out, and also the manner in which eutexia explains the order of 
solidification and disposition of the saline constituents of the earth’s 
crust. R. R. 


Melting Points and Boiling Points as related to Chemical 
Composition. By E. J. Mills (PM. Mag . [5], 17, 173—187).— 
The general law of chemical change first enunciated by the author 
that “ chemical effect is directly proportional to the product of the 
active masses, and inversely proportional to the sum of their residues” 
has been expressed in the equation 

a . xy 

6 = —^ 

+ yr 

and in the present paper this equation is adjusted to meet the case of 
melting point and boiling point as related to chemical composition, 
heat being regarded as having the same effect as a substance entering 
into the reaction. The equation thus takes the following form 


2 / = 


0(x — c) 

1 + 7(3 — c)’ 


and is applied to the calculation of the boiling and melting points of 
members of organic series having the general formula pX. ajCH 2 . 
The three constants of the equation are calculated from the experi¬ 
mental determinations in regard to three members of each series, and 
the values then found for the other members to which the equation is 
applied, approximate usually within the small portion of a degree to 
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the observed temperatures. The series discussed in the paper are 
chiefly normal paraffins, ketones, ketates, ethines, pyridines, mon¬ 
amines, and fatty alcohols. Certain interesting general deductions 
are made from the results. E. R. ' 

Melting Point of Substances in Contact. By 0. Lehmanr 
{Ann. Phys. Qhem. [2], 24, 1—27).—A homogeneous solid is 
separated from a fluid either in the crystalline or amorphous state, 
the former process being discontinuous, the latter continuous; the 
size of the crystals formed depends on the solubility or diffusibility 
of the solid in the liquid. Such generalisations are based on two 
hypotheses: 1st, that the molecules of solids differ in kind from 
those of liquids; and 2nd, that a molten substance near the point of 
its solidification contains the solid substances in a state of solution. 
In the case of solidification of mixtures, there often occurs a separation 
into two conditions of* equilibrium, leading to the formation of drops 
containing presumably the one substance, while the remaining solution 
contains the other. On the other hand; the crystallisation of a sub¬ 
stance from a menstruum containing another, will often determine an 
alteration of the crystalline form of the first substance. In order to 
throw light on these and allied phenomena, the author has more 
particularly examined the appearance under the microscope of the 
liquefaction of two substances at their point of contact. For example, 
silver chloride crystallises in the trigonal form, silver iodide in octa- 
hedra, but the mixed substance when melted presents under the 
microscope the appearance of a dark ring; the mixture also melts at 
a lower temperature than either of its constituents. In other cases, 
such as a mixture of silver bromide and iodide, the mutual layer on 
cooling presents the appearance, not of an amorphous mixture, but of 
interlaced crystals of either substance. In the original paper, an 
account is given of the phenomena observed in the case of mixtures 
of the bromides, iodides, and chlorides, and the nitrates of various 
metals, as also of various organic substances. The experiments lead 
to the result that the mixture of the substances in the liquid state is 
sufficient to lower the melting point, and the mass when solidified is 
generally not homogeneous, but a mechanical mixture, even when the 
substances are isomorphous, or to some degree morphotropic. 

An account is also given of experiments on the electrolysis of silver 
iodide, viewed under the microscope; on the passage of the current, 
metallic silver separates out in denditric crystals on the negative 
pole, while the iodine renders the portion of salt in contact with the 
positive pole of a brown colour. On continuing to pass the current, 
the particles of silver are seen to travel towards the pole along a 
canal, the width of which depends on the intensity of the current, 
while the iodine volatilises for the greater part. The crystalline 
structure of the silver iodide, however, remains practically unaltered. 
Experiments on the electrolysis of a solution of silver iodide between 
electrodes of the same material are also described; during this process 
^appears to undergo an extension in the direction of lines of current. 
r-^T■ . Y. H. V, ' 
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Boiling Points of Saline Solutions. By W. W. J. Nicol 
(Phil. Mag. [5], 18, 364—371).—In this paper, an account is given of 
some preliminary experiments on the pressures under which saturated 
salt solutions boil at different temperatures. The results show that 
increase in solubility of a salt with temperature is attended with a 
greater rise in boiling point, and conversely diminished solubility is 
accompanied by a less marked rise. The exception to the generalisa¬ 
tion is potassium nitrate, whose solutions even of the same strength 
show with varied pressure a regular rise of boiling point. If, then, 
the solubility of the salt increases with rise of temperature, the 
effect of heat will be to weaken the attraction of salt for salt and of 
salt for water; but the diminution in the attraction of salt for salt 
may be so great as to be practically equal to an increase in the attrac¬ 
tion of salt for water. Such a result probably obtains in the case of 
potassium nitrate mentioned above. This is not the case with con¬ 
stantly saturated solutions, inasmuch as the attractions of salt for 
water and of salt for salt respectively are in a state of equilibrium in 
such solutions. V. H. V. 

Employment of Condensation in Fractionating Apparatus. 

By E. Claudok (Bull. Soc. Glvim ., 42, 613—617).—A comparison was 
made between tbe Winssinger and Le Bel-Henninger forms of appa¬ 
ratus for fractional distillation. Various mixtures of alcohol and 
water were simultaneously distilled in the two kinds of apparatus, 
care being taken that the same quantity was distilled in each in a 
given time, the rates being in two experiments 3 and 6 c.e. per 
minute. In the first-named apparatus, the alcohol came over weaker 
than in the second, the separation being not nearly so good at any 
point of the distillation, the washing of the vapour in the latter appa¬ 
ratus as it passes through the condensed liquid playing a very im¬ 
portant part in the separation. By twisting a spiral of copper wire 
round the cold water tube in tbe Winssinger fraetionater, an artificial 
condensation and washing of tbe vapours was set up, and experiment 
showed that with this modification the separation of the two liquids 
was greatly improved. The temperature at which different liquids 
distil has of course to be taken into consideration, the bulbs being 
surrounded with paper or wadding as the temperature rises. 

J. K. C. 

Critical Volumes of Liquids. By J, Dewar (Phil. Mag . [5], 
18, 210—216).—In this paper, there is described a convenient form of 
apparatus for demonstrating the liquefaction of oxygen. It is pro¬ 
posed to substitute for liquid ethylene, either solid carbonic anhydride 
or liquid nitrous oxide, by means of which temperatures of —115° 
and —125° respectively can he produced. At a pressure of 80—100 
atmospheres, and with the means of'producing a sudden expansion, 
the oxygen may readily be liquefied. By means of the apparatus, 
determinations* can be made of the density of the liquefied gas by 
a measurement of tbe volume of the liquid, the volume and thus the 
weight of the gas given by the liquid plus vapour, and the weight of 
gas given by the vapour. The difference between these two last quan¬ 
tities corresponds with the weight of the substance in the liquid state. 
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A rough experiment with oxygen near the critical point gave 0*65 
for the value of its density. It is pointed out that the ratio of the 
critical temperature to the critical pressure is proportional to the ' 

molecular volume, and a table is given of this ratio — for a number of 

substances, from which the following may be selected as new :— 

Critical temp- Critical T? 

erature, T. pressure, P. p * 

Ammonia ... 130° 115 3*5 

Hydrogen sulphide. 100*2 92 4*0 

Cyanogen .... 124 61*7 6*4 

Methane. —99*5 50 3*5 

Ethane .......... 35 45*2 6*8 


The few substances on the type of which the greater majority of 
compounds are built up, namely, hydrochloric acid, water, ammonia, 
and methane have practically the same molecular volume, whilst 
the more complex derivatives show an increased volume, bearing a 

simple relation to that of the parent substance. If the values of 
m 

~~ be taken as proportional to the molecular volumes, theu the densities 


of fluids at their critical temperatures cau be inferred, provided that the 

S' V W' 

density of one standard substance is known, for — == , where 


S and S' are the densities of the two substances, W W' and Y V' 
their molecular weights and volumes respectively. Thus, taking the 
density of carbonic anhydride as the standard, and calculating there¬ 
from the densities of hydrochloric acid and acetylene, the results so 
obtained are in accordance with the experimental results. 

Y. H. Y. 


Method for Estimating the Specific Gravity of Solid Sub¬ 
stances soluble in Water. By J. L. Andkeae (J. jor. Chem 30, 312 
—315).—The author employs as the medium for this purpose a 
saturated solution of the substance in question, and measures the 
volume of a given weight of solution and excess of salt in the dilato- 
mefcer described on p. 334 of this volume. A slight error creeps into 
this method, owing to the fact that after a change of temperature, 
the liquid in the capillary tube, which is not in contact with the excess 
of salt, is not of the same composition as that in the bulb. In the 
case of common salt, which was the subject of these experiments, its 
solubility varies so little at different temperatures, that this source of 
error may be neglected, but where the solubility increases rapidly 
with the temperature, the first reading should be made at the highest 
temperature. The sp. gr. of common salt was found to vary from 
2:1654 at 10° to 2*1543 at 50° C. J. K. 0. 


- Easy and Rapid Method of determining the Specific Gravity 
pf Solids. By J. J. Dobbie and J. B. Hutcheson (Phil Mag, [5], 17, 
£59—462).—A U-tube has one limb narrow and graduated; the other 
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wide with only a line engraved at the zero level of the graduations. 
The narrow limb is open; the other is fitted at the top with an air¬ 
tight cap provided with a stop-cock. Distilled water is poured in up 
to the zero level, the solid is dropped into the wider limb, the cap is 
replaced, and by blowing through the stop-cock the water in that limb 
is brought to its original level, when the rise of’ the water in the 
narrow limb will show the volume of water that has been displaced by 
the solid, whence its sp. gr. may be calculated from its previously 
ascertained weight. Determinations made by this method approxi¬ 
mate very closely to determinations by the ordinary method. If the 
solid is lighter than water or soluble in that liquid, it is only neces¬ 
sary to fill the tube with some other appropriate liquid. It. It. 


Specific Gravity of Substances in the Solid State and in 
Aqueous Solution. By J. A. Groshans (Phil Mag. [5], 18, 405— 
416).—This paper is a continuation of the author’s investigations on 
the relations existing between the specific gravities of compounds of 
analogous composition, whether in the solid state or in the state of 
solution (comp. Abstr., 1884,143). Firstly, attention is called to the 
fact that although the specific gravities of sodium compounds in the 
solid state are greater than those of the corresponding potassium com¬ 
pounds, yet in solution this relation is reversed. Secondly, although 
the sp. gr. of the fluorine compounds in the solid state is greater 
than that of the corresponding chlorine compounds, yet the specific 
gravities of their solutions, provided that they are sufficiently dilute, 
are practically identical. 

A solution may be regarded as a compound of 1 part by weight 
of the soluble substance with a variable number of parts by weight of 
water. The density of such a solution may be represented with suffi¬ 


cient accuracy by the formula d 


= 1 + —-—. in which a and 8 are 
aq + ft 


constants. In this formula the sum « + is of importance. Three 
cases are presented:—(1.) The increase of volume of the solution is 
exactly equal to the added volume of the water, then a 4* ft = 1 . 
(2.) The increase of volume can be less than the added water, which 
is the ordinary case, then * + /)>!. (3.) The volume of the solu- 

. tion is increased by a greater quantity than the added water, then 
* 4 0 < 1. If molecular solutions are used, then the equation will 

take the form d = 1 4 —^L-, in which V = a/18«, X = a/18/3, and 
A + \ 

A = */18aq. The results obtained by Gerlach with sugar solutions 
are compared with those calculated from the above formulae. The 
values are concordant. If aq or A = 0, the formulae become 
y 

1+ ^ or the sp. gr. of the dissolved substance 

p X 

in the anhydrous state. The results calculated from the equation 
are, in the case of a few enumerated compounds, in agreement with 
the observed results. 

Analogous salts of isomorphous metals such as iron, manganese, 
and chromium*,have practically the same density when in solution* 
VOL. XLVIII. 2 a 
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and, secondly, it is possible from observations on the densities in solu¬ 
tion of one set of salts, to deduce the densities of its analogues. 

Y. H. V. 

Specific Gravity of Saturated Solutions of Solid Sub¬ 
stances at Various Temperatures. By J. L. Andreae (/, pr. 
Chem . [2], 30, 305—312).—To obtain the sp. gr. of saturated 
solutions of various substances, two methods were employed, the first 
consisting in measuring the volume of a concentrated solution of 
known strength at various temperatures, and calculating therefrom 
the volume at the temperature of saturation, and the second in weigh¬ 
ing directly a certain volume of solution saturated at a given tempera¬ 
ture. In the first method, a dilatometer was used, consisting of a bulb 
with capillary graduated tube attached, the tube having three or four 
enlargements in its bore at various places, and being connected with a 
wider tube at its other extremity. Through this wider tube the salt 
under investigation was washed into the bulb by alternately cooling 
and heating the latter. After weighing the whole apparatus, im¬ 
mersing in a water-bath, and reading off the volume at different tem¬ 
peratures, the sp. gr. of the saturated solution was calculated by 
means of an empirical formula (comp. Abstr., 1884, 1090). 

In the second method, a quantity of the saturated solution measur¬ 
ing a certain volume was weighed directly in a pyknometer. The 
only substance employed so far has been common salt, and the results 
of the two methods are given in the appended table :— 


Temperature, 

Specific gravity, 

r 1 1 ^ 

First method. Second method. 

Molectcnr 
volume 
of NaCl. 

15° 

1-20249 

, 1-20253 

20-96 

20 . 

1-20034 

1-20034 

21-21 

30 

1-19604 

1-19601 

21-62 

40 

1-19179 

1-19174 

21-93 

50 

2-18758 

1-18749 

22-16 

60 

1-18339 

1-18328 

22-32 

70 

1-17924 

1-17912 

22-39 

80 

1-17513 

1-17499 

22-41 


From these figures it will be seen that the sp. gr. of saturated 
solutions of sodium chloride decreases with rising temperature, 
while the reverse is the case with the molecular volume of the same 
salt in saturated solution. J, K. 0. 

Density of Porous Bodies. By G. Feeury (X Pharm. [5], 10, 
255—257).—A tube 22 mm. in diameter is fitted with a narrow side 
tube, as in a Gay-Lussac’s burette; mercury is poured in until it flows 
out at the side tube. The weighed piece of porous wood or other 
matter is then forced under the mercury by a wire, and the mercury 
running out is weighed. H, B. 

Molecular Volume of Saline Solutions. By W. W, J. 
HicOl (Phil. Mag. [5], 18, 179—193).—From experiments on the 
molecular volumes of certain salts of potassium and sodium, the 
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author has inferred that in the ease of sufficiently dilute solutions, the 
volume of the metal is independent of its associated non-metallie 
radicle, and conversely the volume of the latter is independent of that 
of the former (comp. Abstr., 1884, 658). In this paper, this generalisa¬ 
tion is extended to the halogen compounds of the alkali metals and 
alkaline earths. In the course of these investigations, it was observed 
that water of crystallisation has no effect on the molecular volume of 
a salt in solution, and a series of tables of the densities of salt solutions 
containing 100—400 molecular proportions of water added, are given 
illustrating this fact. 

It is thus probable that the so-called water of constitution can be 
recognised in a solution of the salt, but owing to experimental diffi¬ 
culties this point could not be determined with exactitude. It is here 
suggested that water of crystallisation does not exist in solutions, for 
although the thermochemical investigations of Thomsen and others 
would tend to show that, as in a number of instances, a hydrated salt 
dissolves in water with absorption of heat, but when dehydrated 
dissolves with evolution of heat, yet it is possible that the act of 
solution of a dehydrated salt consists first in the taking up of water 
with formation of a hydrate, and subsequently this hydrate on 
solution parts with its water ; which thus becomes indistinguishable 
from the rest of the water. Y. H. Y. 

Cohesion Figures. By W. v. Bezold (Ann. Phys. Ghem . [2], 
24, 27—37).—It has been observed that figures similar to those of 
Lichtenberg can be produced by sprinkling a jelly of tragacanth with 
fine drops of colouring matter. In this paper, a description is given of 
radiating and arborescent cohesion figures formed by touching a 
surface of water with a pointed instrument containing an aniline dye 
made up with glycerol. The regularity of the radiation or arbor- 
escence depends on the relative temperature of the water and the 
atmosphere, and the shape of the containing vessel. For example, if 
a source of heat be placed on one-side of the vessel the colouring 
drops, instead of spreading vertically down the geometrical axis of the 
glass, will be deflected towards the cooler side; or again, if the tem¬ 
perature of the water is higher than its environments, the drops 
spread neither vertically downwards nor radiate regularly outwards 
in every direction, but collected portions travel towards and then 
ascend the walls of the containing vessel. Y. H. Y. 

Solubility and Fusibility in the Oxalic Acid Series. By L. 
Henry ( Gompt , rend., 99, 1157—1160, and 100, 60—63).—The 
following table shows the solubility of the acids of the oxalic series 
in 100 parts of water:-— 


Oxalic acid (anhydrous) ...... 

at 

10° 

5-3 

parts 


20 

10*2 

Malonic acid . 

51 

15 

139-0 

SI 

Succinic acid (normal)........ 

SS 

8-5 

4-22 

» 

,, ........ 

>5 

14-5 

5-14 

15 

Pyrotartaric acid (normal) .... 



83 

„ 

Adipic acid.............;.... 


15 • 

I - 44 

A 

■ 5* 
ft 


L -X-X „ 

2 a 2 
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Pimelic acid, the next term, is described as very soluble in water, 
whilst suberic (0 8 ) and sebacic (Ci 0 ) acids are very slightly soluble. 
The variations in solubility are not progressive but alternating. 
Acids containing an even number of carbon-atoms are only slightly 
soluble, whilst those containing an odd number are readily soluble. 
"When the acids are grouped in two series, one containing those with 
an even number of carbon-atoms and the other those with an odd 
number, it is found that in each series the solubility diminishes as the 
molecular weight of the acid increases. 

Malonic acid, intermediate between oxalic and succinic acids, 
differs from both of them by its much greater solubility, and this 
property is also common to all derivatives formed by the substitution 
of a hydrocarbon radicle for the hydrogen in the CH 2 group in 
raalonic acid, for example, methyl-, ethyl-, isopropyl-, and allyl-malonic 
acids. Methylmalonic or isosuccinic acid, CHMe(COOH) 2 , is readily 
soluble, whilst succinic acid, COOH.CH 2 .CH 2 .COOH, is but slightly 
soluble. Fumaric acid is only slightly soluble, and corresponds with 
the succinic acid type, whilst maleic acid is very soluble, and corre¬ 
sponds with the malonic acid type. These relations are expressed by 
the formulae generally given to these acids. Maleic acid is methylene- 
malonic acid, but the author was unable to obtain it by the action of 
methylene iodide on ethyl disodium malonate. 

In 1877, Baeyer pointed out that in the oxalic series between C 4 
and On, the acids containing an even number of carbon-atoms have a 
higher melting point than those with an odd number, and in the odd- 
carbon series the melting point continually rises, whilst in the even- 
carbon series it continually falls. 

The following table gives the melting points of the first five terms 
of the series, these being the only members the constitution of which 
is definitely known. 



Mol. wt. 

Melting point. 

Oxalic acid.. 

. 90 

212° 

Malonic acid .... 

. 104 

132 

Succinic „ - 

. 118 

180 

Pyrotartaric acid 

. 132 

97-5 

Adipic acid. 

. 146 

148 


Examination of these numbers shows that the addition of CH 2 , con** 
verting an even-carbon acid into an odd-carbon acid, lowers the 
melting point by about 80°, whilst the addition of CH 2 , converting an 
odd-carbon acid into an even-carbon acid, raises the melting point 
about 48°. If the acids are grouped into an even-carbon and an odd- 
earbon series, it is found that in both the melting point is lower the 
higher the molecular weight, the difference for each increase of 
(CHa)a being about 32°. It would seem that these relations do not 
hold good amongst the higher members of the, oxalic series, but the 
constitution of such higher members as are known, has not yet been 
definitely determined. Similar relations are, however, found to hold 
f the dimethyl salts and the amides of the first three 

, C. H. B. 
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Salt Solutions and Attached Water. By F. Guthrie (Phil* 
Mag. [5], 18, 22—35,105—120).—In these two communications, an 
account is given of a continuation of the author’s researches 
regarding the cryohydrates, with especial reference to the behaviour of 
ammonia and its derivatives with water. 

From a solution of ammonia, no cryohydrate could be obtained, for 
a 33*3 per cent, solution does not crystallise at — 80°, and from more 
dilute solutions ice alone separates. 

Ethylamine .—The following are some of the results obtained with 
solutions of ethylamine:— 


Per cent, of 
ethylamine. 

20 

20*64 

25 


Temperature of 
solidification. 

- 13*3° 

—13*9 

- 9*5 


Nature of 
solid. 

Tee. 

Cryohydrate. 

Su beryohydrate. 


The last-named substance is minutely crystalline, and its solution is 
prone to supersaturation. The existence of these solid hydrates, 
formed at about—10°, of a substance which by itself cannot be solidi¬ 
fied in a carbonic acid freezing mixture, would tend to show that 
they are homogeneous entities, and not juxtapositions of independent 
crystals of the two constituents. 

Diethylamine in aqueous solution gave the following results:— 


Per cent, of 

Temperature of 

Nature of 

diethylamine. 

solidification. 

solid. . 

22 

9*9° 

Ice. 

22*5 

n 

Cryohydrate. 

23 

9-9 

Suberyohydrate. 

35 

8 

Pure solid. 

Triethylamine in 

aqueous solution gave the following results ;— 

Per cent, of 

Temperature of 

Nature of 

triethylamine. 

solidification. 

solid. 

18 

— 3‘4° 

Ice. 

19*1 

-3-8 

Cryobydrate. 

20 

- 35 

Suberyohydrate. 


Trietbylamine possesses the remarkable property of being more soluble 
in cold water than in hot. Determinations are given of the critical 
temperature between clearness and turbidity of aqueous solutions of 
triethylamine, of which the following may be selected as ah example: 
10 parts by weight of triethylamine with 90'of water form a white 
emulsion which on standing separates into two distinct layers, the 
upper one of which is triethylamine saturated with water, and the lower 
water saturated with triethylamine. On heating to 28°, both layers 
become turbid and after some time are clarified, whilst the line of 
demarcation is shifted towards the centre of the mass. It is proposed 
to apply this property of triethylamine for the diagnosis of fevers, for 
a mixture of one part of triethylamine with 24*76 of water requires a 
temperature of 41° C., that of fever heat, to cause it to become turbid. 
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The radiation from an electric arc passing into an 8 per cent, solution 
renders it turbid, and a thin film of it spread out on glass forms a 
sensitive plate. Determinations are also given of the relative volumes 
at various temperatures of water and triethylamine, the mixture con¬ 
taining 46*5 per cent, of the latter. 

Salts of Aniline .—The appended results were obtained with solutions 
of these salts: — 



Per cent. 

Temperature of 

Kature 


of salt. 

solidification. 

of solid. 

Hydrochloride 

.. 30 

- 91° 

Ice. 


.. ,31-86 

- 10-7 

Cryohydrate. 


.. 35 

- 8 

Salt. 

Nitrate ...... 

... 10 

- 2 

Ice. 

n . 

.. 10*61 

- 2*2 

Cryohydrate. 


. 10-94 

0 

Salt. 

Stdphate .... 

.. 4*5 

- 0*6 

. Ice. 

15 * » • • 

. 4-83 

- 0*9 

Cryohydrate. 

15 • « • • 

. 4-91 

- 0 

Salt. 

Oxalate ..... 

. 0-14 

- 1*4 

Cryohydrate. 

jr> . . • • • 

. 0-29 

0 

Salt. 

Salicylate ... 

0 24 

- 0*06 

Cryohydrate. 


. 0-28 

0 

Salt. 

Tyrogallate . 

.. 20 

- 2*7 - 

Ice. 

n 

. 23-9 

- 4*6 

Cryohydrate. 

n 

.. 33-6 

0 

Salt. 


This. last-named substance was obtained by adding aniline to pyro- 
gallic acid, and crystallising the product from benzene ; it forms Jong 
crystals melting at 12°, soluble in water, alcohol, and ether. It 
turns brown on exposure to air. 

Infinite Solubility ,—From an examination of the curves of solubility 
of salts in water, it would appear that in some cases at a certain 
temperature a finite mass of water will dissolve an infinite mass of 
salt. In order to study the question experimentally, an alloy of 
potassium and lead nitrates was heated without and with small per¬ 
centages of added water, and it was shown that the phenomenon of 
fusion, per is continuous with and is merely an exaggerated case of 
liquefaction by solution. Results are given of the points of solidifica¬ 
tion and the nature of the substance separated from an aqueous 
solution of potassium nitrate, a cryohydrate of which is formed with 
an 11 per cent, solution at — 3°. Attention is also drawn to the 
continuity in liquid condition between strong solution and anhydrous 
fusion in the case of potassium acetate and ammonium nitrate,* and to 
, the bearing of these phenomena on the determination of the melting 
points of organic substances. Such results also show that it may be 
an error to infer marine infiuenee in the formation of rocks from the 

* The, Abstractor (Trans., 1883, 374.) has noted in the ease of ammonium 
nitrate the continuity between the state of solution and that of fusion, and has 
‘ attributed to this phenomenon the discrepancy in the determinations of the melting 
ihk satt^Y. H. V. - ■ . : 6 
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presence of water in them, inasmuch as obsidian, for example, if melted 
under pressure, will presumably mix freely with water, which, by a 
quick release of pressure, will be more or less vaporised. 

Y. H. V. 

Thermal and Volume Changes attending Mixture, By F. 
Gdthrie (Phil. Mag. [5], 18, 495—517).—The phenomena observed 
in mixtures of triethylamine and water (preceding Abstract) led the 
author to examine more particularly the behaviour of its homologue 
diethylamine. Similar results were obtained in that the liquid, at 
about 128—130 a , was separated into two layers, although owing to 
the slight difference between the refractive indices of diethylamine 
and water, the characteristic milkiness is not observable. In connection 
with similar experiments on tetrethylammonium hydroxide, it is 
observed that even a 10 per cent, solution of this substance is decom¬ 
posed at 180°, with formation of ethylene. 

Experiments are also described on the thermal and volume 
changes produced by the mixture of alcohol, ether, carbon bi¬ 
sulphide, amylene, chloroform, and benzene, with each other, and as 
a general result it may be stated that a gain of volume is accom¬ 
panied by an absorption of heat, and consequently a diminished 
heat-tension, and conversely, diminished volume is attended with a 
liberation of heat and increased tension. As an instance of the latter 
may be mentioned the admixture of ether with chloroform, and of the 
former that of chloroform with carbon bisulphide. The greatest 
change of volume in the case of the first pair of liquids is observable 
when they are mixed in monomolecular ratio (CHC1 3 : C 4 H 10 O), and 
farther, the increase of vapour-tension with increase of the proportion 
of ether is diminished at the point corresponding with this same ratio. 
These results would seem to point to the existence of the combination 
C4 Hi 0 O,CHC1 3 . Similar experiments with chloroform and carbon 
bisulphide pointed to the formation of a similar compound, OS 2 ,CHCl 3 . 
Ethyl iodide and bromide when mixed together present a case of 
almost absolute non-interference, inasmuch as the vapour-tension of 
such a mixture decreases regularly with increased proportion of ethyl 
iodide. V. H. Y. 

Thermal Relationship between Water and Certain Salts. 
By B. Illingworth and A. Howard (Phil. Mag. [5], 18, 123—127).— 
As the study of the relationship of the homologous salts of a series 
of acids towards water might throw light upon the general relation 
between salts and water, as regards the formation of cryohydrates, 
the authors have observed the temperatures at which potassium 
methyl, ethyl, and amyl sulphates form cryohydrates. The results 


were as follows:— 

Temperature Water 

Salt. of the crpogen. per cent. 

Potassium methyl sulphate.... — 11*3° 60TG 

„ ethyl sulphate .... — 13*9 54*99 

„ amyl sulphate .... ' —,' 5*0 73*97 


The methyl compound is thus intermediate between the ethyl and the 
amyl compounds. Determinations of the sp. gr. of these salts at 
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19*6° gave potassium methyl sulphate = 2*097; potassium ethyl 
sulphate = 1*843 ; and potassium amyl sulphate == 1*144. The 
specific gravities o£ these salts are thus regularly in the inverse order 
of their molecular weight. V. H. V. 

Laws of Solution, By H. Le Chatelier (Gompt . rend., 100, 
50—52).—A mathematical application of the laws of chemical equi¬ 
librium (this vol., p. 117) to the case of the dissolution of salts in 
water. C, H. B. 

Saturation of Salt Solution. By W. W. J. Hicol (PM. Mag . 
[5], 17, 537—550).—In a former paper (Abstr., 1884, 253), the 
author put forward the theory that the saturation of a salt solution 
obtains when the sum of the attraction of the individual salt mole¬ 
cules for one another is equal to the sum of the attraction of the water 
for tbe salt molecules. In this connection, it is presumable that the 
attraction of the heterogeneous molecules of water and salt respec¬ 
tively is one cause of the contraction attending the solution of the 
salt, whilst conversely the attraction of the homogeneous molecules of 
the salt has an opposite effect. If then this theory were a correct 
representation of the phenomena in question, larger molecular volumes 
are due to an attraction of a weaker kind between homogeneous mole¬ 
cules of salt, and a greater solubility would thus result. From 
experiments on the chlorides and nitrates of potassium and sodium, it 
is to be concluded that the more soluble a salt is in any liquid, the 
more nearly will its molecular volume in the solid state and in a state 
of solution approximate. Instances are adduced to show that dimi¬ 
nished molecular volume is attended with diminished solubility, and 
this, whether the composition of the salt remains unchanged or not. 
Experiments are also detailed regarding the saturation of two salts 
dissolved simultaneously, which tend to show (1) that each salt- 
dissolves independently of the other, and (2) that each salt increases 
the solubility of the other, not by any tendency to form homogeneous 
combinations, but rather by a mechanical interposition of the mole¬ 
cules of the two salts with those of water. V, H, "V\ 

Reciprocal Solution of Liquids. By W. Alexeeff (Bull Soc. 
Chim., 42, 329).—With liquids between which no chemical reaction 
occurs, the solubility of the liquid possessing the greater cohesion is 
higher in the liquid having the less cohesion, than the solubility of the 
liquid of less cohesion in that of greater cohesion. Where, how*ever, 
there is a tendency to chemical reaction, this rule does not apply. 
Thus at 0° the solubility of paraldehyde in water is greater than that 
of water in paraldehyde, but at higher temperatures where the com¬ 
pound is decomposed, the inverse of this occurs, and constitutes a 
particular case of the law. With liquids having a tendency to com¬ 
bine, as well as to dissolve, there are two limits to reciprocal action. 

: At temperatures above which the liquids mix in all proportions, a 
homogeneous liquid is formed as a result of “ solubility,” but at lower 
a compound is produced through the agency of u affinity. 5 ’ 
.r-;> ", - W. R. D, 
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Lines of no Chemical Change. By E. J. Mills and W. M. 
Mackey (Phil. Mag. [5], 16, 429—433).—If zinc is acted on by diluted 
sulphuric acid of a percentage strength expressed by y, a quantity of 
hydrogen gas will be given off which may be represented by x, and 
will vary with y, so that one may be represented mathematically as a 
linear function of the other, thus:— 

y = a + hx + cs ; 2 . 

From three experiments made under conditions described in the 
paper, the values of the constants a, h , and c are calculated; then % in 
the equation is put = 0, and a should then represent a certain per¬ 
centage strength of the sulphuric acid with which the zinc will not be 
acted upon, the temperature being the same as in the three deter¬ 
mining experiments. The results laid down as a curve, in which the 
ordinates represent the strength of the acids, whilst the abscissae 
represent the temperature, gave a line of “no chemical action” which 
up to 35*25° forms a hyperbolic curve ; higher temperatures furnish a 
second hyperbola tending to symmetry with the first, and touching it 
at a point corresponding with the percentage strength of 79*62. An 
experiment was made with acid of 76*55° per cent, at the corresponding 
temperature, and a very slight, though distinct, evolution of gas took 
place. The reaction between diluted sulphuric acid and zinc is thus 
shown to be very complicated; for with strengths of 58*77 to 79*6*2 
per cent, there are two temperatures of no chemical change, and 
between 54*47 and 57*77 there are four such temperatures. R. R. 

Rate of the Chemical Absorption of Gases. By J. J. Hood 
(Phil. Mag. [5], 17, 352—367).—The object of the investigations 
recorded in this paper was to obtain an estimate of the rates of interdif¬ 
fusion in atmospheres of air and of hydrogen respectively, of hydrogen 
sulphide, carbonic anhydride, chlorine, and sulphurous anhydride. 
The results were obtained by observing the rapidity with which the 
several gases were taken up by chemical absorbents. It was found 
that the rate at which each gas is absorbed is less when it is mixed 
with air than when it is mixed with hydrogen. In both atmospheres, 
hydrogen sulphide is absorbed more rapidly 'than carbonic anhydride, 
and sulphurous anhydride than chlorine; yet these last are each 
absorbed much more rapidly than either of the former, especially in 
an atmosphere of air. When hydrogen is used, hydrogen sulphide 
and chlorine are absorbed with nearly equal rapidity. R. R. 

Correction of the Numerical Results given in a former 
Paper on Compressed Gas Manometers. By E. H. Amagat 
(Gompt. rend. y 99, 1153—1154). 

Combination of Gases. By J. J. Thomson (PHI. Mag. [5], 18, 
233—267).—According to the doctrine of Clausius and Williamson, 
the individual atoms forming the molecules of a compound gas are 
continually changing partners; its consequences can thus be developed 
by mathematical analysis. In this memoir, an attempt is made in 
this direction, particularly as regards the effects producible by time, 
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pressure, temperature, and tlie relative masses of the substances 
undergoing chemical change. In order to form a definite mental 
presentation of these phenomena, it is here assumed that the con¬ 
stituent atoms consist of one or more vortex rings. In a former work, 
the author has shown that when two vortex rings of equal strength 
in approximately parallel planes, perpendicular to the lines joining 
the centres, are moving in the same direction, and the conditions are 
such that the hinder ring overtakes the one in front, they coalesce, 
the lines of vortex core remaining approximately constant. Such a 
union or pairing together of. vortex rings may take place in the com¬ 
bination of atoms, whether of the same or different kinds, to form 
molecules. If, under these circninstances, the paired vortex rings are 
subjected to some disturbing influence, their radii will he changed by 
different amounts; the velocities of translation will thus become 
different and separation will occur. In the case of a permanent 
homogeneous molecule, it is necessary that the mean time during 
which an atom is paired with another atom, of the same or different 
kind, which is here called the paired time, should be large as com¬ 
pared with the time during which it is alone, and free from other 
atoms, which Is here called the free time. An external disturbance 
will diminish this ratio, and provided it he of sufficient magnitude, 
the value of the ratio will be so much diminished that the substance 
will no longer exhibit the properties of a homogeneous chemical 
entity, but of its constituent elements. Further, if the value of the 
ratio of the free to the paired times be very small, the gas possessing 
this characteristic will not readily enter into chemical reactions; 
nitrogen may be an example of this kind. It is thus evident that 
the energy of a gas, and therefore the temperature, depends on the 
mean radius of the vortices which form its constituent atoms, and 
conversely the mean radius is a function of the temperature. Unless, 
then, the atoms do not remain long together after the coalescence of 
the vortices, chemical combination will not readily take place. 

This theory of the vortex rings offers a more particular explanation 
of the combination of the constituent atoms in a molecule, or under 
altered conditions, of their reverse decomposition. For if in such a 
coalescence as described above, there are forces which tend to make 
the velocity of the front less than that of the .hinder ring, the two 
will tend to combine more closely; if the converse phenomenon takes 
place, the two rings will tend to move further apart, the result of 
which will be -decomposition. These doctrines are illustrated by 
mathematical analysis, and the case is supposed of the dissociation of 
molecules of a gas containing two atoms, under such a condition that 
the initial violence of the chemical change is moderated. If t he 
proportional to the mean paired time of the atoms and t proportional 
to the mean free time, let m be the molecules at any given time, n the 
atoms at the same time; then if the gas be in a closed vessel, n + 2 m 
will be constant and equal to N, the number of atoms if all the 
molecules were dissociated. Then r will be inversely proportional to 

T 

% let it equal—. In the time Bt the number of molecules split up is 
equal to mBt/t, the number of pairs of atoms which combine in the 
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same time ct = vct/t = n a i tji ; so that if 8m is the increase in the 

number of molecules in the time St, then Sm = — — St or d — 

, f t St 

~~Z -T"> similarly § = ^5 - *£ (I). When things have got 

™ I o£ It 

irto a stationary state, and vanish, so that ~ ~ (II); and 

ct 8t t f 

2t 

72- + 2?n = N", then w- -|-— = isT; if the dissociation is slight, so that 

.the number of atoms is small as compared with that of the molecules, 
then = K This last equation can be represented in terms of 

T 


the density of the mixed gas; for if A be the vapour-density of the 
dissociated gas, D the density of the gas not dissociated, then 
N 

yr — —-— = ~— or — = If p be the pressure of the 

gas, p = GIST where G is a constant, and substituting for n and m in 

equation (II), then (D —A) 8 = ^A. In accordance with 

this equation, the author compares the calculated with the observed 
values for the vapour-density of iodine partially dissociated at 1250°; 
the difference between them might be accounted for by experimental 
errors. Similar but more complex mathematical reasoning is applied 
to cases of decomposition and subsequent recombination such as that of 
phosphorus trichloride and chlorine, or of the compound of methyl oxide 
and hydrochloric acid investigated by Friedel {Bull. Soc. Ghim 1875, 
160 ; 1876, 241), and the observed and calculated values are found to 
b6 in accordance. As a still more complex case, the combination of 
hydrogen with chlorine, is investigated, which presents five systems 
of particles, the atoms and molecules of hydrogen, the atoms and 
molecules of chlorine, and the molecules of hydrochloric acid, and an 
equation deduced to find the quantity of hydrochloric acid produced 
when hydrogen and chlorine are mixed in any proportions. Although 
this particular case has not been investigated, yet the analogous 
instance of the combination of hydrogen with iodine has been 
examined by Lemoine, whose results agree with those calculated by 
the author’s theory. Cases are also examined in which gases A, B, O, 
mixed in a closed vessel and exploded, can form the combinations 
AB and AC respectively, but B and C cannot combine; such are the 
combinations by explosion of oxygen with carbonic oxide and hydrogen. 
From the equation deduced, it follows that the ratio of the quantity 
of water formed to the quantity of carbonic anhydride bears a con¬ 
stant ratio to that between the quantities of hydrogen and carbonic 
oxide left unaltered. This a priori deduction agrees with the expe¬ 
rimental deduction of Horstmann. Similar principles may be applied 
to other cases of gaseous combination, and much of the reasoning 
would seem to be applicable to liquids, although the want of know¬ 
ledge of the molecular composition of liquids presents difficulties in 
the reasoning of such cases on direct dynamical principles. 

V. EL "V. 
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The Nomeries of the Elements. By E. J. Mills (Phil. Mag. 
[5], 18, 893—399).—In this paper it is shown that the “ numerics” 
or numbers representing the atomic weights of the elements can be 
determined by the equation y = pl5 —15(0*9376)*, in which y is the 
atomic weight, p and x are factors. Tables are given in which the 
calculated values are compared with those given in the treatises of 
Clarke and Meyer and Seubert. These results are opposed to 
Prout’s theory of integral multiples, for this could only hold good in 
the few cases in which % = 0 or oc . V. H. V. 

The Periodic Law. By T. Carnbllet (Phil Mag. [5], 18, 1— 
22).—In this paper, certain relations between the melting and boiling 
points and heat of formation of the halogen compounds of the ele¬ 
ments are given in illustration of the periodic law. The general 
results may be summed up as follows:—(i) If in a series of binaiy 
normal compounds one element is common to all, the melting points, 
boiling points, and heats of formation are periodic functions of the 
atomic weight of the other element; (ii) the influence of the halogen 
on these physical properties increases with the number of atoms in 
the compound ; (iii) in normal' halogen compounds, the influence of 
either of the elements on the melting or boiling point increases with 
the atomic weight of the one, but decreases with the atomic weight 
of the other element. The numerical relations existing between the 
melting points and boiling points of the halogen compounds of the 
elements, are detailed at length in the original memoir, and serve as 
a means of calculating or even predicting these points within certain 
limits, and of applying the results obtained for the classification 
and determination of the atomic weights of the metals. Numerous 
examples are given of the application of these several processes. 

V. H. V. 


Inorganic Chemistry, 


Hydrogen Peroxide. By Hanriot (Gompt rend., 100, 57—60 
and 172—175).—-A 5—10 volume solution of hydrogen peroxide, that 
is, a solution capable of giving off 5 to 10 times its own volume 
of free oxygen, can be boiled without sensible decomposition, but 
when the strength reaches 12 vols. decomposition commences. If, 
however, the hydrogen peroxide is very pure, decomposition is so slow 
that the solution can be concentrated on a water-bath until it attains 
a strength of 15 vols. 

When a dilute solution of hydrogen peroxide is partially frozen by 
placing it in a mixture of ice and salt, the portion which remains 
liquid contains a much higher proportion of the peroxide, whilst the 
bulk of the solid portion is practically pure ice. If, however, the ice 
melted, the liquid which first forms is very rich in hydrogen 
•^sN?xid©, and this would seem to indicate the existence of a hydrate 
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melting between —13° and —15°. By successive freezings tbe per¬ 
oxide can be concentrated until it bas a strength equal to 70 vols., 
but beyond this point it no longer freezes at —13°. By using methyl 
chloride as a refrigerator, however, the hydrogen peroxide can be 
frozen at —15°, and concentration can be carried to 140 vols. or even 
farther, but the process becomes tedious and troublesome. The main 
difficulty in this method of concentration is the separation of the 
mother-liquor from the crystals of ice. 

Dilute solutions of hydrogen peroxide are best prepared by the 
action of hydrofluoric acid on barium peroxide carefully freed from 
soluble salts. The peroxide solution thus obtained is made distinctly 
alkaline by adding baryta-water, and barium peroxide and any iron 
or manganese are thus precipitated. The solution is then acidified 
with sulphuric acid, and the hydrogen peroxide concentrated first on 
a water-bath and then by successive freezings. The advantage of 
this method is that the hydrogen peroxide is obtained in a high state 
of purity, and therefore is much less liable to decompose in the pro¬ 
cess of concentration. 

If a solution of hydrogen peroxide is distilled under a pressure of 
30 mm. of mercury, the amount of peroxide which passes over is 
greater the higher the concentration of the solution. If commercial 
hydrogen peroxide (10—12 vols.) is distilled in a vacuum, practically 
no hydrogen peroxide passes over until the liquid in the retort is 
reduced to about one-fifth its original volume. At this point, the 
fractionating bulbs are removed, and the distillation continued in a 
vacuum until the liquid in the retort begins to decompose. More 
water is then added, and distillation continued. The strength of the 
distillate obtained in this way corresponds with 5—8 vols., and it is 
concentrated in a vacuum until decomposition commences. By con¬ 
centration under a pressure of 30 mm., a 267 vol. solution can be 
obtained. Hydrogen peroxide undergoes no decomposition whatever 
when distilled, provided the concentration of the solution in the retort 
is no higher than that corresponding with 150 vols. 

Estimation of Hydrogen Peroxide .—The volume of oxygen evolved 
when the solution is boiled gives no exact measure of the amount of 
hydrogen peroxide present, for a considerable proportion of the latter 
volatilises without decomposition. When the hydrogen peroxide is 
decomposed by manganese dioxide, a certain quantity always escapes 
decomposition, but the error is constant, and corresponds with 
0*3 vol. If this correction is made, the results are exact* 

Pure hydrogen peroxide has an acid reaction. Even if a solution 
is made alkaline with baryta and boiled, the vapour of hydrogen per¬ 
oxide reddens litmus. It is evident that Thenard's neutral hydrogen 
peroxide must have contained a small quantity of baryta, and hence 
itfe instability. The vapour of hydrogen peroxide has a distinct odour, 
recalling that of nitric acid. Hydrogen peroxide conducts electricity 
better than pure water, and can be electrolysed without addition of 
acid, large quantities of oxygen being given off at the positive elec¬ 
trode. At the same time, a small quantity of a mixture of oxygen and 
hydrogen, in proportions varying with the duration of the experiment, 
is.given off at the negative pole. The current decomposes hydrogen 
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peroxide into oxygen and water. It cannot be admitted that the 
hydrogen peroxide is reduced by hydrogen liberated from the water 
at the negative pole, for if the solution is acidified, hydrogen is 
evolved at the negative pole and the peroxide is not reduced. 

C. H. B. 

Iodic Anhydride. By K. Wehsarg (Ber., 17, 2896—2897) .—The 
author passed mixtures of iodine and oxygen through tubes, containing 
platinised asbestos and heated at 200°, 250°, and 300° respectively, 
but no combination took place. No better results were obtained when 
similar mixtures were heated with spongy platinum in a Hofmann 
vapour-density apparatus at 192° (P by dimethylaniline vapour), ox* in 
closed tubes at 200°, 250°, or 300°. It therefore appears, that although 
the heat of formation of iodic anhydride is positive (Thomsen gives 
I 2 -f-0 6 = 44’860 cal.), iodine does not combine directly with oxygen, 
even in the presence of spongy platinum or platinised asbestos. 

L. T. T. 

Allotropie Transformation of Sulphur at very Low Tempera¬ 
tures. By J. M. Buys ( Ohem . Gentr ., 1884, 449).—Fused sulphur 
was exposed for several days to a temperature varying between 
—39*5° and —11*2°. A change of colour was noticed at the edges 
soon after solidification had taken place, whilst the mass remained 
unaltered for some days; small yellow spots then appeared, which 
gradually became larger and brighter in colour until after twelve days 
the whole mass had changed into the rhombic modification. A second 
experiment in which the temperature varied between —38*4° and 
—4’8° gave similar results. A. K. M. 

The Temperature of Allotropie Transformation of Sulphur. 

By L. T. Reicher ( Ghem . Gentr ., 1884, 450).—The author finds that 
the temperature of the allotropie transformation of sulphur is 95*6°. 
Below this temperature, monoclinic sulphur suffers a diminution in 
volume, above it rhombic sulphur experiences an increase in volume, 
whilst at the temperature of change both modifications have a con¬ 
stant volume. In these experiments, the pressure was equal to four 
atmospheres. At a pressure of 15 atmospheres, the temperature of 
transformation was raised to 96*2°, indicating a difference of 0*05° for 
one atmosphere pressure. A. K. M. 

Preparation of Hydrogen Sulphide. By H. N. Draper (Ohem. 
News, 50, 292).—Two two-necked Woulff’s bottles are each fitted 
with corks, and a long and a short glass tube bent at right angles. 
One of the bottles contains ammonium sulphide, which more than 
covers the end of the long tube, the other contains dilute sulphuric 
acid (1 of acid to 4 of water) to a somewhat greater height. Thp 
ammonium sulphide bottle is connected by means of its short tube 
with the long tube of the other bottle. For use, a gentle current of 
air is forced through the ammonium sulphide, it passes through the 
sulphuric acid bottle, and escapes from its short tube mixed with 
hydrogen sulphide. No free ammonia passes the acid liquid, nor is 
Amy sulphur deposited in it. When not in use,, there. is.no, 
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escape of hydrogen sulphide, and the introduction of a stop-cock 
between the bottles prevents the diffusion of the ammonium sulphide 
vapour into the acid. The author considers that forcing the vapour of 
fuming hydrochloric acid into sodium sulphide solution may probably 
give a good result. D. A. L. 

Purification of Sulphuretted Hydrogen from Arsenic. By 
0. v. d. Pforuten (Per., 17, 2897—2903).—The author recommends 
passing the impure gas over potassium poly sulphide, heated at. 
350—360°. A glass tube about 30 cm. long is filled with pieces of 
liver of sulphur and heated by means of an air-bath, in the ends of 
which are holes just large enough to push the tube through. The 
temperature of the air-bath is kept at 350—360°. The previously 
dried sulphuretted hydrogen is passed through this tube, and finally 
through a wash-bottle containing a solution of sodium carbonate. 
Sulphuretted hydrogen, prepared from crude materials containing 
arsenic, is entirely freed from arseniuretted hydrogen by this process, 
and may be used with safety in forensic investigations. The author 
believes the result obtained to be due to the reaction 2AsH 3 4- 8K 2 S 3 
=2AsS 3 K 3 + 3H 2 S. L. T. T. 

Spontaneous Oxidation of Sulphur. By E. Pollacci (Clem. 
Gentr 1884, 484).—It has long been known that when sulphur is 
mixed with water and exposed to the air at a temperature of 35—40°; 
oxidation takes place with formation of sulphuric acid. The author 
concludes from his experiments that the oxidation is due to atmo- 
; spheric oxygen, and not to the decomposition of water as is sometimes 
stated. It is found that water free from air may remain for months 
l in contact with sulphur without the formation of an appreciable 
| quantity of sulphuric acid. Nascent oxygen effects the oxidation 
f much more readily than ordinary oxygen, whilst ozone is probably 
; the active constituent of the air. A. K. M. 

1 Electrolytic Preparation of Nitrogen Chloride. By E. Mareck 
(Chem. Gentr., 1884, 481—482). — The following phenomenon was 
observed whilst passing an electric current through a concentrated 
solution of ammonium chloride covered with a thin layer of turpen¬ 
tine. On passing a strong current through the solution so as to 
produce a rapid series of detonations, and then quickly removing the, 
platinum electrode, this was found to be covered with a slight grey 
coating, but if the current be allowed to pass for 8—-10 minutes and 
the platinum then removed, a dense soot-like deposit is found, which,, 
however, gradually vanishes, like condensed moisture (from the 
breath) from polished steel, and daring this vaporisation a distinct 
odour of ammonia is observable. When dipped into dilute acid, the 
precipitate vanishes almost instantaneously. If mercury be poured 
upon the coated platinum it spreads as it does on zinc when wetted 
with acid. A. K. M. 

Crystallisation of Phosphoric Acid. By P. L. Huskisson 
(Pharm. J. Trans, [3], 14, 644—645).—Solutions of phosphoric acid 
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of sp. gr. less than 1*660 cannot "be crystallised by any means at 
ordinary temperatures; whilst solutions of higher sp. gr. under similar 
conditions can only be crystallised by the introduction of a crystal of 
orth©phosphoric acid. Phosphoric acid of sp. gr. 1*800, however, 
crystallises when exposed in a vacuum over sulphuric acid. The 
crystals obtained in this manner will not start crystallisation in 
solutions of lower sp. gr. than 1*800, and on the other hand the 
crystals from the weaker solutions will not induce crystallisation in 
the stronger acid. D. A. L. 

Saturation of Phosphoric Acid hy Bases. By A. Jolt 
(Com.pt. rend., 100, 55—57).—The author has previously pointed 
out (Abstr., 1882, 926,) that when “ helianthin,” or Foirrieris 
Orange No. 3, is nsed as an indicator, one molecule of phosphoric acid 
is neutralised by. one equivalent of an alkali. If, however, phenol- 
phthalein is nsed as an indicator, two equivalents of alkali are required 
to neutralise a molecule of phosphoric acid. This is a staking ex¬ 
ample of the fact that the “ neutrality ” of a salt formed by the union 
of a strong acid with a strong base, depends on the nature of the 
indicator employed. 

The difference in the behaviour of these indicators may be em¬ 
ployed as a means of estimating the amount of phosphoric acid and of 
a monobasic acid, such as hydrochloric acid, which is neutralised by 
one equivalent of alkali when they exist together in the same solution, 
for instance, in the sedation obtained by the action of water on the 
chlorides of phosphorus. A given volume of the liquid is titrated with 
helianthin as indicator, and then an equal volume is titrated with 
phenolphthalein as indicator. If * and y represent respectively the 
volumes of alkali require to neutralise the phosphoric and hydro¬ 
chloric acids separately, and Y the total volume of alkali required by 
the mixed acids when helianthin is the indicator, then— 

Y = x 4* y, 

and if Y' represents the volume of alkali required when phenol¬ 
phthalein is the indicator, then-— 

Y f = 2% 4- y, 

and from these two equations the amounts of phosphoric and hydro¬ 
chloric acid can be readily calculated. C. H* B. 

Atomic Weights of Carbon, Phosphorus, Tin, and Zinc, 

By J. D. Van due Plaats ( Compt. rend., 100, 52—55).— Carbon .— 
Ceylon graphite, purified by the usual methods; carbon from sugar, 
purified by heating in chlorine; and carbon from Schleicher and 
Schiiirs purified filter-paper, were burnt in oxygen gas and the car¬ 
bonic anhydride weighed, the necessary corrections being made for 
the ash and hydrogen contained in the carbon. The mean of six deter- 
' ruinatious is C = 12*0028, the extremes being 12*0010 and 12*0053. 

Phosphorus .—Three methods were employed, namely :—(1.) The 
precipitation of silver from a solution of silver sulphate by phosphorus 
yMch had been twice distilled in nitrogen; (2) the analysis of silver 
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phosphate; and (3) the oxidation of ordinary phosphorus in oxygen 
under low pressure. The mean of two determinations by each method 
gives P = 30*975. 

Tin .—Purified tin was converted into stannic oxide by the action 
of nitric acid; and stannic oxide, obtained by fractional precipitation of 
a solution of stannous chloride by exposing it to the air, was reduced in 
a current of hydrogen. Three determinations by the first method give 
Sn = 118*08, and four determinations by the second method give 
Sn = 118*07. 

In all the above calculations O = 16 and Ag = 107*93. 

Zinc .—Zinc obtained by reducing the oxide in hydrogen or by 
electrolysis of the sulphate, was dissolved in dilute sulphuric acid, and 
the volume of the liberated hydrogen determined. The mean of the 
three determinations is Zn = 65*18. 

The author points out that the value of the relation 0 : H is still 
uncertain by 0*5 per cent. C. H. B. 

Preparation of Sodium Sulphide. By A. Damoiseau (J. 
Tbarm. [5], 10, 351—352).—The best yield is obtained when 45 parts 
of soda in solution are saturated with sulphuretted hydrogen, the 
solution being allowed to become warm; a solution of 55 parts of 
caustic soda is then added, and the whole allowed to crystallise. 

H. B. 

Molecular Modifications of Silver Bromide. By De Pitteurs 
(Ohem. Gentr 1884, 411—412).—The knowledge of the molecular 
modifications of silver bromide has been very much extended by the 
gelatin process of photography. The different modifications, although 
apparent to the eye, become more sharply distinguishable by their 
I unequal sensitiveness to light. The following table exhibits the di¬ 
fferences which exist in the appearance and behaviour of various silver 
I bromide films :•— 

y By transmitted light. By reflected light. 

"slate-blue ,.. • Most fresh collodion emul- 


S'emi- 

transparent 


Almost 

opaque 


orange. * 

reddish- 

orange 


violet- 

hlue 


sions. 

bluish-white.. Older bromide of silver 
collodion. Wet plates. 

bluish-white .. Yery sensitive wet collo¬ 
dion. 

yellowish-white Yery old bromide of silver 
collodion. 

yellowish-white Yery sensitive ditto. 

greenish-yellow Bromide of silver gelatin 
of medi urn sensitiveness. 

green or violet- Yery sensitive ditto, 
green 

indistinct Yery slightly sensitive bro¬ 

mide of silver collodion, 
yielding indistinct pic¬ 
tures, and those affected 
by the red end of the 
spectrum. 

/■ 2 b 


indistinct 


YOt. XLVIII. 
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The most sensitive varieties of silver bromide consist of coarse 
grains, and, therefore, yield inferior negatives. P. F. F. 

Combination of Silver Chloride, Bromide, and Iodide with 
Colouring Matters. By M. Carey Lea ( Chem . News, 51, 30—31).— 
A considerable number of colouring matters combine with silver 
haloid salts. Tbe colouring matters most frequently impart to these 
silver salts their own shade or something approaching it; but this is 
not always the case, for sometimes the colour of the silver salt differs 
considerably from that of the colouring matter; and, moreover, each 
of the three haloid salts may be coloured differently by one and the 
same dye. For example, silver bromide, precipitated from the nitrate 
in presence of aniline-purple is coloured purple ; with cardinal-red it is 
coloured bright flesh or salmon colour; with naphthalene-yellow, light 
yellow; with eosin, pinkish or salmon colour. Different specimens 
of the same dye sometimes give different colours, for example, bluish- 
green and purple silver bromide have been obtained from different 
samples of methyl-green. The author refers to the use of these facts 
in photography, and points out that they are in many cases opposed 
to Vogel’s theory, that sensitive films stained with these colouring 
matters gain sensitiveness for those rays of the spectrum which the 
uncombined colouring matter absorbs. D. A. L. 

* Purification of Mercury by Distillation in a Vacuum. By 

J. W. Clark (Phil. Mag. [5J, 17, 24—27).—Mercury is distilled in 
the Torricellian vacuum, and condensing, feeds at the top the baro¬ 
metric column, while the metal runs out at the same rate from the 
upturned lower end of the tube. The paper is accompanied by a 
plate representing the apparatus. R. R. 

Solubility of Mercuric Iodide in Water and Alcohol. *By 

E. Bqurgoin (Bull Soc. Ohim ., 42, 620—622).—1 litre of distilled 
water at 17*5° dissolves 0*0403 gram mercuric iodide; the solution is 
tinged brown with sulphuretted hydrogen and deposits mercurio sul¬ 
phide after a lapse of time. At 22°, water dissolves 0*0536 gram per 
litre. The iodide is much more soluble in alcohol; absolute alcohol 
dissolves 11*18 grams per litre ; 80 per cent, alcohol, 2*857 grams per 
litre ; and 9 per cent, alcohol, 0*086 gram per litre at 18°, 

J. K. C. 

The Rare Earths. By A. v. Welsbace ( Monatsh . Okem., 6, 508— 
522).—A detailed description of the methods and operations employed 
in extracting cerium, didymium, and lanthanum from cerite. 

P. P. B. 

Double Sulphide of Aluminium and Potassium, By D. 
GtRatama ( Ghem . Centr ., 1884, 452).—St. Claire-Deville described a 
double sulphide of aluminium and potassium, which was obtained by 
passing sulphur vapour over a strongly ignited mixture of carbon 
with potash-alum; the product decomposed water with violence. The 
author has repeated this experiment and obtained a substance which 
is spontaneously iuflainmable, yields no gas with pure water, and only 
evolution of hydrogen sulphide when treated with hydro- 
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chloric acid. The filtered solution contained no aluminium, showing 
that no double sulphide had been formed. The experiment has been 
repeated at Jibber temperatures, but in no case was the compound 
sought for obtained. A. K. M. 

Tricobalt Tetroxide. By A. Gorgeu ( Corrupt. rend., 100, 175— 
177).—Tricobalt tetroxide is obtained in the same way as artificial 
hausmannite (Abatr., 1883, 859), by the action of moist air on cobalt 
chloride at a red heat. Measurable crystals separate in rings on the 
sides of the crucible above the fused salt, and are washed with water. 
They are free from chloride, and approach more nearly in composition 
to C 03 O 4 , the lower the temperature at which they have been formed. 
The percentage of oxygen is usually about 24—24*5 instead of 26*5. 
There is little doubt, however, that the crystals have the true form of 
O 03 O 4 . When this oxide is heated to bright redness, it gradually 
loses oxygen, and is converted into the monoxide CoO, the decom¬ 
position being perfectly continuous. When the monoxide is heated 
in presence of air, it absorbs oxygen up to a dull red heat, but at 
higher temperatures the oxygen is again partially expelled. 

The crystals of Co 3 0 4 are quadratic octahedra, without modifica¬ 
tions, hut the angles are very different from those of hausmannite 
{loo. cit.), and hence it follows that trimanganese tetroxide and tri- 
cobalt tetroxide are not isomorpkous. C. H. B. 

Basic Salts. By J. Habermann ( Monatsh. Chem., 5,432—450).— 
This is an account of the results of the investigation of basic com¬ 
pounds, of which a short notice has already appeared (Abstr., 1884, 
151). Basic sulphates, chlorides, and nitrates, of the metals copper, 
| nickel, cobalt, zinc, and cadmium, have been prepared. 

I These compounds are obtained by adding dilute ammonia to a boil- 
ing solution of the normal salt of the metal, as long as any pre- 
| eipitate is obtained; in this manner, the following compounds have 
t; been produced:— Basic copper sulphate , 7CuO,2SO s 4- 6H 3 0, is a finely 
J granular bluish-green powder, insoluble in cold water ; when heated 
to dull redness it forms a black compound of the formula 7CuO,2SOs. 
Basic copper nitrate , 4Cu0,N 2 0 5 4- 3H 2 0, is a light blue granular 
non-crystalline powder; it is insoluble in water, but is converted 
into a dark powder when boiled with it. Basic copper chloride , 
CuCl 2 , 3 CuO 4 - 3^H 2 0, is a bluish-green powder, not acted on by 
water. It seems to be identical with the compound obtained by 
Beindel from copper sulphate, sodium chloride, and ammonia, 
and has a composition similar to that of some specimens of 
atacamite, analysed by Debray and Kraut ( Gmelin-KraiU, 3, 644). 
Basic nickel sulphate, 7Ni0,S0 3 ,7H 2 0 4 - 3ELO, is a yellowish-green 
powder, sparingly soluble in water; it has an alkaline reaction, 
and absorbs carbonic anhydride from the air. Basic nickel nitrate , 
3NIO, 2^205 4- 5H 2 0, is a light whitish-green powder, completely 
insoluble in either cold or hot water. The basic chloride has not 
been obtained in a pure state. Basic cobalt sulphh'te, 5GoO,SO a , is 
obtained as a blue floeculent precipitate, which loses water com¬ 
pletely at 288—292°, forming a brownish-black powder. Basic 
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cobalt nitrate, 4 CoO,br 2 05 4 6H 2 0, forms a blue precipitate, which 
absorbs oxygen to form a green compound. Basic cobalt chloride , 
CoC1 2 ,3Co6 4 3^H 2 0, is a peach-coloured precipitate, which is 
hygroscopic, but insoluble in hot and cold water. Basic zinc 
sulphate , 4Zn0,S0 3 ,3H 2 0 4* 2H 2 0, is a white crystalline powder, 
which loses 2H 2 0 at 100°. The remainder of the water is ex¬ 
pelled at a considerably higher temperature. Basic zinc nitrate , 
SZnOjNaOg 4 - 5|H 2 0, and the chloride, 2ZnCl 2 ,9ZnO *4 12H 2 0, are, 
both white crystalline compounds. 

The following basic cadmium compounds form white crystalline 
precipitates: the sulphate has the formula 2 CdO,SOa 4 - H 2 0; the 
nitrate, 12 Cd 0 ,IT 2 05 4 - 11H 2 0 ; the chloride, CdCl 2 ,CdO 4- H 2 0. 

P. P. B. 

Hydrates of Chromic Chloride. By L. Godefroy (Compt. rend., 
100, 105—108).—A mixture of 7 parts ethyl alcohol with 3 parts 
potassium dichromate is saturated with chlorine gas (Abstr., 1884, 
1256), the solution filtered through cotton-wool, and the filtrate dis¬ 
tilled until it separates into two layers. On cooling, the green lower 
layer solidifies to a mass of crystals which are purified by recrystalli¬ 
sation from a small quantity of water. The crystals thus obtained 
are thin lozenge-shaped lamellae which readily give off some of their 
water, but can he preserved in a closed vessel. They have the com¬ 
position 0 r 2 Cl 8 4 12 H 2 0 . 

The hydrate, Cr a Cl« 4 20H.O, is obtained by placing a saturated 
solution of the preceding salt in a dry vacuum for several clays at a, 
temperature below 46 °. It forms brilliant green triclinic needles as 
much as 3 cm. in length. These crystals readily give off some of their 
water; above 6 ° or 7° they melt slowly in their water of crystallisa¬ 
tion. When placed over sulphuric acid, the crystals lose 8H 2 0 and 
become opaque and friable. 

The hydrate, Cr 2 Cl 6 4 8H 2 0, is a pale-green powder obtained by keep, 
ing the duodecahydrate in a dry vacuum until it ceases to lose weight. 

All these hydrates are extremely soluble in water, and they also 
dissolve readily in alcohol or ethyl acetate, forming green solutions 
which show no diohroism. That they are true hydrates of chromic 
chloride, and not oxychlorides or hydrochlorides of chromic oxide is 
shown by the fact that they readily form doable chlorides with alkaline 
chlorides. 

Dilute aqueous solutions of these salts slowly become bluish-violet 
in colour at the ordinary temperature, and the change is instantaneous 
at about 70—80°. Concentrated solutions do not alter in this way, 
even after prolonged boiling. It seems probable that the chromic 
chloride is converted into an oxychloride with liberation of hydro¬ 
chloric acid, and that decomposition ceases when a certain quantity of 
hydrochloric acid has been set free. This supposition is supported by 
the fact that the change is entirely prevented by the presence of 2’5 
per cent, of free hydrochloric acid. 0, H. B. 

Purple of Cassius. By M. Muller (/, pr. Chem , [2], 30, 252— 
279).—Numerous methods have been described for the preparation of 
this, colour,, in which the presence of both stannic and stannousuhlo* 
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rides appears to be essential: the results, however, are very uncertain, 
and the varying composition and appearance of the products obtained 
have led to widely differing views as to the constitution of this purple. 
It has long been a disputed point as to whether the gold is present as 
metal or suboxide. Acting on the supposition that the former view was 
correct, the author concluded that the finely divided metallic gold might 
give colour to other substances besides stannic oxide, and he therefore 
tried experiments with the object of confirming this view.. Mag¬ 
nesium oxide in fine pulp was mixed with a solution of gold chloride : 
the resulting mixture of magnesia and gold oxide was washed free 
from chloride, dried, and ignited in a platinum crucible. A beautiful 
intensely purple powder was the result, perfectly homogeneous and 
surpassing in brilliancy any of the tin purples. By varying the 
quantity of gold all shades from a pale rose to a deep carmine tint 
can be obtained, 01 per cent, of gold being sufficient to colour the 
magnesium oxide pink. In this case, the colour is obviously due to 
finely divided metallic gold, as similar results are obtained by igniting 
the mixture in a stream of hydrogen, and the purple colour is destroyed 
by igniting at a temperature sufficiently high to melt gold. 

Similar results were obtained by using lime instead of magnesia, 
but the lime required much more gold to give the same tint as that 
obtained in the magnesia purples. 

Endeavours were next made to colour barium sulphate by suspend¬ 
ing the latter in gold chloride solution* and reducing the gold by 
various reagents, drying and igniting the resulting product. It was 
found that barium sulphate could thus be easily made to yield purples 
of various degrees of intensity, although not equal to those obtained 
from magnesia. Reduction of the gold solution with grape-sugar 
gave the best results. Purples of this kind were also obtained with 
calcium carbonate and phosphate, but an unsatisfactory result was 
obtained with silica. Zinc and lead oxides also yielded purples with 
gold chloride. The best result of all was, however, produced by 
alumina: this purple is many times more intense in colour than the 
x magnesia purple, and was prepared at first in the same way, the 
starting point being the precipitated hydrate: as however by this 
process the whole of the gold cannot be removed from solution, it is 
best as in the case of barium sulphate to reduce the gold by means of 
an alkaline solution of grape-sugar: the solution is kept in constant 
motion and heated up to a point at which the colour is a bright 
scarlet: if the operation is not stopped at this point a brownish-red 
is obtained, which on drying and igniting yields a purple of no bril¬ 
liancy. Stannic oxide treated in this way also yields fine purples; 
the best proportions for obtaining a 10 per cent, stannic oxide purple 
are as follows A quantity of stannic chloride equivalent to 9 grains 
f3nO* is dissolved in 200 c.c* of water, potassium carbonate added 
to alkaline reaction, then 1 gram of gold as chloride, and the grape- 
sugar added, and the whole diluted to 300 litres and warmed until the 
colour has assumed its most brilliant tone. The stannic oxide purples 
are at their best inferior to magnesia or alumina purples. 

! The author finds that an alkaline solution of glycerol is an excellent 
reagent for, reducing gold: the reduction takes place at the ordinary 
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temperature, and the gold is deposited in an exceedingly fine state of 
division. The above experiments show that gold is able to colour not 
only stannic oxide, but a large number of other bodies of various 
chemical constitution, whether bases, acids, or salts. The colour 
cannot therefore be due to any chemical combination, but simply to 
the presence of finely divided metallic gold. J. K. C. 

Atomic Weight of Bismuth. By R. Schneider (J. pr, Chem . [2], 
30, 237—251).—Lagerhjelm’s determination of the atomic weight of 
bismuth, which up to 1851 was accepted as correct, was based on the 
conversion of the metal into (L) sulphide ; (2) oxide; and (3) sulphate: 
the second of these methods he considered the most trustworthy, 
and from five experiments the number 213 was deduced as the atomic 
weight of bismuth. Following a remark of Gmelin’s, the author in 
1851 revised Lagerhjelm’s experiments, selecting the conversion of 
metal into oxide as the safest method, and as a mean of eight deter¬ 
minations found the atomic weight to he 208 {0 = 16). In 1859, 
however, Dumas by estimating the amount of chlorine in bismuth 
chloride, calculated that the atomic weight of bismuth was 210. That 
this number is too high follows from several considerations, Dumas 
himself acknowledged the difficulty of rendering soluble the whole of 
the chlorine present by means of soda solution as, after repeated 
treatment with the latter reagent, small quantities of chlorine were 
still left in the insoluble residue. The strongly hygroscopic character 
of bismuth chloride renders it also unsuitable for atomic-weight 
determinations: the least contact with the atmosphere causes it to 
absorb moisture, so that on distillation small quantities of oxychloride 
are formed which are very difficult to get rid of, and by lowering the 
percentage of chlorine give a number for the atomic weight of bismuth 
which is too high; the same error was found by Cooke to have vitiated 
Dumas’ estimation of the atomic weight of antimony. 

Marignac has lately made a fresh investigation of this question. By 
the reduction of bismuth trioxide in a stream of hydrogen, he ob¬ 
tained the number 208*6, but considered this as rather too high, 
because a small quantity of suboxide was formed which could not be 
entirely reduced to metal. By the conversion of the oxide into sulphate 
lie obtained as the mean of six experiments 208T6 as the atomic weight 
of bismuth, a number which agrees very closely with that obtained by 
the author. This number has also been lately confirmed by Lowe. 

J. K. 0. 

Nitric Peroxide in Bismuth Subnitrate. By Hager (Arch. 
Pit arm.. [3], 22, 741, and Pharm, Centr., 32). —Bismuth subnitrate 
often has the odour of nitric peroxide. Hager explains the 
formation of this impurity as follows:—Free nitric acid under the 
influence of sunlight decomposes into oxygen and nitric peroxide. If 
light and air be not carefully excluded from moist bismuth subnitrate, 
a little nitric acid becomes free and is decomposed as above. To pre¬ 
vent this decomposition, the subnitrate should be preserved from light 
and air in well-stoppered glass vessels. To renovate such subnitrate, 
it is placed in tbin layers on porcelain and heated at 30—35° for not 
nvore than 20 minutes. J, T. 
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Atomic Weight of Platinum. By W. Halbkkstadt ( Per 17, 
2962—2975).—The author has made a series of careful determina¬ 
tions of the atomic weight of platinum. The compounds employed 
were platinic bromide, and potassium and ammonium platinochlorides 
and platinobromides. The estimations of the platinum were carried 
out by Seubert’s method of the reduction of the salt in a current 
of hydrogen, and also by Classen’s method of electrolytic deposition 
The anthor also attempted to employ the estimation of the chlorine 
and bromine by the various methods in use, but abandoned this 
attempt as these methods did not prove accurate enough for an investi¬ 
gation of this kind. In the analysis of the potassium platinochloride, 
the potassium chloride or bromide was also estimated. 300 grams 
of platinum were employed in the investigation, and this was carefully 
purified by the Bunsen-Schneider process. The platinic bromide was 
prepared by thq method of v. Meyer and H. Ziiblin (Abstr., 1880, 
445). During the preparation, the author obtained hydrogen platino¬ 
bromide in the form of monoclinic crystals easily soluble in water, 
alcohol, ether, chloroform, and glacial acetic acid, insoluble in carbon 
disulphide, Platinic bromide was not obtained in a crystalline con¬ 
dition, hut formed a dark brown non-hygroscopic powder sparingly 
soluble in water; 100 grams of an aqueous solution saturated at 20° 
contained 0*41 gram PtBr 4 . The ammonium platinobromide was 
obtained by the addition of the calculated quantity of ammonium 
bromide to a dilute aqueous solution of hydrogen platinobromide or 
to an aqueous solution of platinic bromide. It forms small carmine-red 
oetahedra. 100 grams of an aqueous solution saturated at; 20° con¬ 
tain 0*59 gram of the dry salt. The potassium platinobromide em¬ 
ployed was prepared in exactly similar ways and crystallised in red 
oetahedra: 100 grams of an aqueous solution saturated at 20° con¬ 
tained 2*02 grams of the dry salt. 

Altogether 97 determinations of the atomic weight were made: 
namely, 10 with platinic bromide, 32 with ammonium platinobromide, 
18 with potassium platinobromide, 18 with ammonium platinochloifide, 
and 19 with potassium platinochloride. The results obtained were as 
follows t—By decomposition by ignition in a current of hydrogen, 
the atomic weight deduced from 59 platinum estimations ss 
194*54246; from the ratio KBr or KOI : Pt (18 estimations) «= 
194*77061; by decomposition by electrolysis, the atomic weight de¬ 
duced from 38 platinum estimations = 194 , 36073; and from the ratio 
KBr or KOI: Pt (19 estimations) = 194 62987. 

The mean of all the results obtained gives the atomic weight of 

f latinum as 194*57592, which agrees very closely with the number 
94*46 found by Seubert (Abstr., 1881, 514). L# T. T. 

New Rhodium Salt. By Wilm (Bull Soc , Chim., 42, 327).— 
In the preparation of the salts described by Claus (Rh^OUNHiCl + 
SHaO and Rhi>Cl6,3NH 4 01 4- 2H*0), in presence of excess of aqua 
regia, the compound Rh 2 0l6,8NH 4 01 4- 7H 3 0 is precipitated in 
crimson hexahedral plates. It is decomposed by water, yielding one 
or other of the former salts. After all the rhodium has been precipi¬ 
tated, the mother-liquor still contains a substance which often accom- 
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panies rhodium, and is probably the cause of anomalies in the reaction 
of rhodium salts. W. R, D. 

New Compounds of Iridium. By C. Vincent (Compt. rend 
100 ,112—114).—"When moderately concentrated and boiling solutions 
of iridium tetrachloride and mono-, di-, or tri-methylamine hydro¬ 
chloride are mixed, and the liquid allowed to cool, double chlorides 
separate in crystals, and can easily be purified by recrystallisation. 
These iridiochlorides have the general formula IrCh,2AmCl, where 
Am stands for the amine. 

Munomethylamine iridiochloride forms small hexagonal tables of a 
very dark reddish-brown colour. 

JDimethylamme iridiochloride crystallises in rhombic octahedra of a 
rich reddish-brown colour. The crystals cleave parallel with the 
face m, and the ratio of the axes D : d : h = T9689 : 1 : 1*9540. 

Trimethylamine iridiochloride forms large reddish-brown regular 
octahedra. The ease with which this compound crystallises may bo 
used as a means of separating iridium from the traces of rhodium 
which it frequently retains. 

All three compounds are decomposed by beat with intumescence, 
and a residue of iridium and carbon is left. The carbon burns 
rapidly when heated in the air, and leaves a bulky very brilliant 
residue of perfectly pure iridium. 0. H. B. 


Miner alogi cal C fie mis try. 


Occurrence of Gold in Brazil. By 0. A. Derby (Amer. /. Sci, 
[3], 28, 440—447).—Two peculiar modes of occurrence of gold are 
described. A specimen in the National Museum at Rio de Janeiro, 
from Ponte Grande, SabarA, province of Minas Geraes, shows films 
of gold resting on the surface of a secondary mineral, limonite; 
the conditions are such that, the author thinks, they cannot bo ac¬ 
counted for except on the hypothesis of natural deposition from 
solution. The districts of Campanha and S&o Gon9alo, in southern 
Minas Geraes, afford an example of extensive auriferous deposits in 
decomposed gneiss, in which the almost complete absence of veins and 
of the other usual concomitants of gold is remarkable. 

B, H. B. 

Ozokerite. By F. S. Smith (Chem. News , 81, 35).—A combustion 
of an unpurified sample of ozokerite found in some clay fields in South 
Amboy, New Jersey, gave the following figures per cent.:—0, 86*46 5 
H, 12 83. The hydrocarbons probably belong to the C*H*» series. 

D. A. L. 

Genesis of the Specular Iron Ores of Cuba. By J. P. 
JSjmbabb (Amer, J. Sci . [3], 28, 416—429).—The Juragua hills are 
the culmination of the foot-hills of the Sierra Maestra, between the 
bays pf Santiago and Guantanamo, They are distinguished from the 
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massive body of the Sierra by their isolation as four distinct ranges. 
The second range affords the best type of ore bodies. The diorite 
of. these hills is in contact with the syenite, and the contact seems 
to have become the seat of great chemical activity. The large masses 
of iron ore are secondary products from the decomposition of basic 
eruptive rock, now represented by the epidotic diorite that has pene¬ 
trated the syenite of the Sierra Maestra. The best of the iron ore 
bodies are replacements of coralline limestone. Proof of this replace¬ 
ment is afforded by fragments of the ore still retaining the structure 
of coral. Collateral proof is to be found in the presence of isolated 
masses of marble without stratification, but with marked prismatic 
cleavage. 

The larger ore bodies present all the numerous physical types of 
specular oxide, besides a variety of phases from unequal distribution 
of iron pyrites and of magnetic and manganic, oxides, and from an 
unequal degree of hydration. Earthy admixtures are of a chloritic and 
epidotic type, and thus essentially basic. The composition of the 
ore is shown by the following percentages from commercial sam¬ 
plings :—Moisture, 024 to 081 ; silica and insoluble, 5 to 10‘5; 
phosphorus, 0*009 to 0*065 ; sulphur, 0*045 to 0*248; and iron, 61 
to 68*5. 

Besides the iron ore bodies, above described as replacements, another 
class of deposits of ferric oxide are described as concentrations. These 
are partially altered dioritic masses characterised by a notable but 
unequal concentration of ferric oxide in situ. The outcropping por¬ 
tions, of such masses are often no less rich in specular oxide than the 
replacements of coralline, from which they are readily distinguished 
by their superior hardness and density, as well as by their metasomatic 
association with unaltered diorite. B, H. B. 

Bauxite from. Langsdorf. By J. Lang (Ber 17, 2892—2894). 
The bauxite found in this neighbourhood varies considerably in 
colour (from bright red to brownish-red), chemical composition, 
density, &c. The following are the results of the analysis of 
two specimens. (L) Browmsh-red specimen. (II.) Light red speci¬ 
men* 


SlOj. AljOgi 

IV> 8 . 

FeO. 

OaO. 

MgO. 

KA 

NaA 

I. 5-14 50-85 

14-30 

0*35 

0-41 

0-11 

0-09 

0-17 

11. 10-27 49-02 

12-90 

— 

0-02 

trace 

0-11 

0'2G 

H a O. 

H a O. 






at 100°. 

on ignition. 

co 3 , 


P a o,. 

Total, 


I. 1-85 

27-03 

trace 


0-48 

100-34 


11. 0-93 

25-88 

0*26 


0-38 

100-57 



A microscopic examination showed the presence of crystals of mag¬ 
netic iron-ore, augite, silicic acid, and silicates, and of amorphous red 
h&matite, and (probably) aluminium hydroxide. From the analyses 
and mineralogical character of this substance, the author considers it 
to be a product of the weathering of basalt. L. T. T. 
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Hemihedrism of Cuprite. By H. A. Miers {Phil. Mag. [5], 18,127 
—130). ; —Among; certain specimens of cuprite from Wheal Phoenix, 
Cornwall, a mode of hemihedrism was observed whose existence has 
been considered possible on theoretical grounds, but has only been 
previously observed in ammonium chloride. This mode, described as 
the trapezohedral or gyro'idal, is formed by the combination of the 
cube, octahedron, and dodecahedron. The following were the observa¬ 
tions of the angles:— 

(100) : a? = 47° 30' [18 edges] ; (010) : a = 53° 43' [18 edges]; 
(001) : a? = 63° 58' [18 edges]; (111) : a - 9° 23' [11 edges]. 

If the alternate faces of the complete 48-faced figure he sup¬ 
pressed, two half forms are obtained, for which the cube and dodeca¬ 
hedral planes are no longer symmetrical; such two half forms are 
exantromorphous. V. H. Y. 

Erosion of Limestone. By A. L. Ewing ( Amer. J. Sci. [3], 29, 
29—31).—In attempting to determine the amount and rate of chemi¬ 
cal erosion taking place in the Limestone Yalley of Center Co., Penn¬ 
sylvania, the nature of the problem precludes the idea of even a close 
approximation to accuracy. The author claims, however, that his 
determinations form a more trustworthy basis than mere estimates. 
The method pursued was as follows :—The amount of water flowing 
from a given hydrographic basin in the region under question was 
determined from the cross section and velocity of the stream draining 
it. The amount of solids in the water was determined by evaporation. 
These data, with the area of the basin, formed the basis of calcu-’ 
lation. 

The region selected was that of the Spring basin, which forms a 
considerable portion of the limestone valley of Center Co. Tbe author’s 
calculations show that 25,456,560 kilos*, of solids are removed per 
annum. As the limestone area drained by Spring Creek is about 
100 square miles, this gives 255*654 kilos, of solids as the amount re¬ 
moved per annum per square mile. This is equivalent to 282 tons. 
Making a correction for the water carried off by Spring Creek, which 
falls upon the mountains bordering the Tjalley, it still leaves 275 tons 
per square mile as the amount annually removed in solution, 

B, H. B. 

Colemanite. By A. W, Jackson (Amer. J. Sci . [3], 28, 447— 
448; comp, this vol., p. 224). —This mineral has recently been 
determined by J. T. Evans, whose analysis gives the formula 
2 Ca 0 , 3 B 2 03 4* 5H 2 0. It differs from pandermite in containing 5 mols, 
instead of 3 mols. of water, hut its main interest lies in its morpho¬ 
logical relations. The crystals are small and colourless; the examina¬ 
tion in the polariscope showed them to be monoclinic. The plane of 
the optic axis is normal to the clinopinacoid, and makes an angle of 
83° 25' with the chief axes. With a primitive form having a : b : c =s 
0*774843 : 1: 0*540998, and p = 69° 50' 45", the author determined the 
following forms: ooPob, ooPoo, OP, coP3, ooP|-, coP^$*, ooP, ooP2, Pob, 
2Poo, -ffPdb, 6Pob, 4Pcb, 2Pcb, Pcb, — Pob, P, 2P, — P, — 3P, — 1-/-P, 
2P2, 3Pf, 4P2, fPf, 2P2, 3P3, — 3P3, 3P3, 4Pi, -3P3. The crystals 
are all very complex. One of them has 24 different forms upon it. 
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The primitive prism coP is always largely developed, and determines 
the columnar habit of the crystals. B. H. B. 

Herderite from Oxford Co., Maine. By W. B. Hidden and J. B. 
Mackintosh (Amer. J. Sci, [3], 27, 135—i38).—The specimens of 
the mineral described were originally thought to be topaz, but the 
authors noticed that the basal cleavage was absent, and that the 
hardness was 5 instead of 8. The crystals are implanted on quartz 
or on muscovite, and have an average diameter of about 3 mm. They 
are apparently rhombic, well-formed, and rich in planes. Streak 
white. Crystals very brittle with conchoidal fracture. Sp. gr. = 3. 
Phosphoric anhydride was found to be present in large quantity. 
These results prove that the mineral is herderite, or a new mineral 
species. As no quantitative analysis of herderite has ever been 
published, the authors made an analysis in order to determine its 
formula. The results obtained were as follows:— 

CaO. BeO. P 2 0 5 . E. Total. Less O. Total. 

33*21 15*76 44-31 11-32 104-60 4*76 99*84 

Corresponding with the formula— 

3Ca0,P 2 0 6 + 3Be0,P 2 0 6 + CaP 3 + GIF*, 
or, 3(iCa0£Be0)P 2 0 6 + (£CaPe)F a . 

These results are interesting, since it is the first time that beryllium 
,has been found in any mineral in any other form than as a silicate or 
aluminate. The mineral is probably identical with the herderite of 
Haidinger, described as an alumina lime phosphate fluoride. Should 
it prove otherwise, the authors suggest the name of glucinite as 
appropriate (comp. Abstr., 1884, 827, and 1102). B. H. B. 

Saltpetre Deposit. By Saco (Bied. Omtr ., 1884, 784—785).— 
Hear Anan6, in Bolivia, a deposit occurs having the composition: potas¬ 
sium nitrate 60*7 ; sodium chloride and water 30*7; organic matter 8’6 
per cent, with traces of borax. The soil under the deposit is brown, and 
when moistened an odour of ammonium carbonate and sulphhydrate is 
noticed; the analyses show its composition to be:—residue alter igni*. 
tion (sand, calcium, magnesium, and iron phosphates) 74*2 per cent.; 
borax and salts 15*5; organic matter, water, and ammonium salts 10*8. 
The author thinks that the nitrate has been formed by the oxidation 
of the ammonium salts in presence of the sodium and potassium derived 
from the underlying shale. The potassium nitrate has risen by 
capillarity to the surface, whilst the more deliquescent sodium nitrate 
has been washed away to the hotter and drier regions of the coast, 
there forming Chili saltpetre deposits. As many fossil bones are 
found here, it is possible that these saltpetre deposits are all due to 
the decomposition of the remains of antediluvian animals. 

■ ^ ■ ■' E. W. P. 

A New Tantalite Locality. By 0, A. Schaeffer (Amer. J . Sri. 
[3], 28, 480).-—At the Etta tin mine, Dakota, crystals occur of a 
black mineral, believed by Blake (Amer. /. Sri. [3], 26, 235) to be 
wolframite. . A careful examination of all the specimens received by 
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the author has resulted in finding no wolframite, but a considerable 
quantity of tantalite, which gave on analysis the following results 

Ta*0 5 . Sn0 3 . FeO. ", MnO. Total. Sp. gr. 

79 : 01 0*39 8*33 12*13 99*86 7*72 

B. H. B. 

Columbite in the Black Hills of Dakota, By W. F. Blake 
(Amer. J. Sci. [3], 28, 340—341).—At the Etta and Ingersoli mines, 
Dakota, columbite associated with cassiterite, albite, and mica occurs 
in granite dykes traversing the mica schists and sandstones. At the 
Ingersoli mine, an enormous mass of nearly pure columbite with 
inclusions of quartz was found protruding from a matrix of albite 
and quartz. The mass weighed about one ton. Thin tabular crystals 
occurred at the lower end, where it was enclosed in quartz. The 
habit of the Ingersoli crystals is thin and tabular, with acute, wedge¬ 
like prismatic edges, the plane coP2 being nearly obliterated by the 
extension of ooF3 and coP; whilst at the Etta mine the*seplaues are 
subordinate to ooP2 and ooP2. The plane OP is narrow in the 
crystals from both localities, and is flanked by a series of bevelling 
planes, -J-P2 being especially prominent. 

Several cavities in the large mass were filled with a yellow powder, 
consisting chiefly of hydrous uranium oxide.. 

The blowpipe reactions of the Ingersoli columbite are peculiar in 
the amount of manganese indicated. B. H. B. 

Sand and Kaolin from Quartzite, By J. B. Dana (Amer. J. Sou 
[3], 28, 448—452; 29, 57—58). From observations made 
(Amer. J. Sci. [3], 28, 203) on the quartzose rocks of Minas Geraes, 
Brazil, 0. A. Derby inf erred that the flexibility attributed to them 
is not an original characteristic, but only a surface character, a phase 
of weathering or decay brought about by percolating waters. Facts 
from the quartzite regions of Massachusetts, Connecticut, and 
Termont fully sustain these observations, and appear to throw light 
on the nature of the change. The conclusion from the facts described 
by the author is, that the kaolin is derived from the felspar of a 
felspathic quartzite. The quartzite contained much felspar, and only 
traces of iron pyrites and mica, and was easily permeable by water, 
hence its fitness for making deposits of pure white clay. It is 
also evident that the quartz, sand, and friable part of the quartzite 
are produced by the removal of finely disseminated felspar; whilst the 
buhrstones have been found where the felspar is disseminated in largish 
pieces through the quartzite, A very common source of the destrue* 
tion of the quartzite is the oxidation of its iron pyrites. One peculiar 
result of this oxidation is a pseudo-breccia; this is a quartzite 
t divided up by a succession of cracks, with limoniie colouring the rock 
alongside of the cracks, and also deposited in them. Within some of 
the dark limonite-coloured bands, cavities occur containing a coating 
of limonite. They have generally a lining of minute quartz 
crystals coating the limonite, showing that the quartz was deposited 
.after the limonite. The quartz penetrates the limonite-coloured 
b^nds to such an extent that it is probable that they were also 
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produced during the formation of the limonite, and at the ordinary 
temperature. 

The only fact as yet observed which seems to bear on the origin of 
these evidently recent quartz deposits, is that the quartzite mass 
shows by the occurrence in it of a few large ragged cavities, and also 
of many minute holes, that the rock probably contained grains and 
larger pieces of felspar. If so, alkaline silicated solutions, derived 
from the action of carbonated waters on the felspar, may have been, 
the source of the crystals. This supposition is reasonable, but more 
facts are needed to sustain it. • B. H. B. 

Siliceous Earth from Morris Co., New Jersey. By J. W. 

McKelvey (OJbem , News , 51, 35).—This sample of infusorial earth 
was greyish-white in colour, and on ignition becomes perfectly white. 
It contains small fragments of leaves and twigs. Its density is Til; 
on analysis it gave, per cent.: Si0 2 , 80*66; A1 3 0 3 , 3*84; CaO, 0*58 ; 
loss on ignition, 14*01. The deposit from which it was obtained is 
3 acres in extent. It is peaty for 1 foot from surface, then infusorial 
earth for 3 feet, followed by 7 feet of white clay, resting on a drift 
of gravel and cobble-stone. The clay is mixed throughout with 
infusorial earth. The deposit is thin near the edges, and the upper 
15 inches of the 3-feet layer is more porous than the rest. 

D. A. L. 

Chtysotile from Shipton, Canada. By E. G. Smith (Amer. J. 
Sci, [3], 29, 32—33).—The fibrous serpentine, or chrysotile from 
Sbipton occurs in narrow veins traversing the solid serpentine. The 
mineral has a fine silky lustre, and varies in colour from deep green 
to pale yellow. Two specimens were analysed: I, dark green, 
sp. gr. 2*142; II, pale yellow, density 2*286. The results were as 
follows:— 

Si0 2 . EeO. MgO. H a O. Total. 

L 41*837 2*234 4T990 14*282 100*343 

11.42*043 3*663 39*540 14*309 99*555 

These results clearly establish the identity of this mineral with the 
chrysotile from other localities. B. H< B. 

Nephrite from Jordausmhhl in Silesia. By H. Tiuube (Jahrb* 
/. Min*, Beilage iii, 412—-427).*— Nephrite has recently been found in 
situ, with granulite and serpentine at Jordansmuhl The structure 
and colour of the nephrite are extremely variable. The colour is, as a 
rule, a dark-green ; the compact varieties have mostly a fine olive- 
green colour and great transparency. The nephrite encloses inagnetite, 
compact epidote, and zoisite. The chemical composition is tolerably 
uniform, the differences being confined to the percentage of iron. 
The Jordansmuhl nephrite differs in microscopic structure from all 
other occurrences, and proves Arzruni’s theory, that every occurrence 
of nephrite has a special microscopic structure. If the composition, 
manner of formation, and geological occurrence are regarded apart 
from the structure, two varieties of the Jordansmuhl nephrite may bo 
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assumed; the pyroxene-nephrite, (Analysis I) closely connected with 
the granulite, and the primary nephrite (Analysis II) occurring in the 
serpentine. 



Si0 2 . 

A1A. 

FeO. MnO. 

CaO. 

MgO. 

I. 

56-93 

101 

4 99 071 

14-54 

19-21 

II. 

59-21 

1-16 

2-40 0'80 

14*08 

20-81 



H a O. 

Total. 

Density. 



I. 

1-93 

99'32 

2-982 



* II. 

1*81 

100-27 

3-043 



B. H. B. 

The Santa Catharina Meteorite. By 0. A. Derby (Amer. J . 
Sci. [3], 29, 33—35).—An ochreous crust is mentioned by Daubr 6 e 
as occurring on some ot* the specimens of the Santa Catharina 
meteorite now in the National Museum of Bio de Janeiro. This 
crust he took to be of secondary or terrestrial origin, and to be 
composed of limouite with imprisoned fragments of the disintegrated 
granite upon which the mass was stated to have rested. This crust, 
however, proves to be an essential part of the meteorite, and appears 
to indicate the existence o£ a new group of meteorites intermediate 
between the holosiderites and the syssiderites of Daubr5e. The 
meteorite presents a mixture of metallic and siliceous elements com¬ 
bined in a way that has not hitherto been noticed, and the stony, 
portion also presents a new type of structure in which olivine and 
plagioclase predominate. The partial vitrification of the stony por¬ 
tions affords evidence of the meteoric origin of the mass. The 
author is collecting material for a more extended memoir. 

B. H. B. 

Mineral Spring u Romerbrunnen ” at Eehzell Wetterau. 

By 0. Pistor (JBer,, 17, 2894—2896).—-This spring rises, at an 
elevation of 450 feet above the level of the North Sea, on the western 
slope of the Yogelsgebirg, in a stratum of peat (1*75 feet thick), 
overlying late diluvial deposits. Analysis of the water yielded the 
following results in parts per 1000 ;— 


SiO a . 

0-090 

00 3 . 

2-7910 

n 2 <v 

trace 

NjOg. AI 55 O 3 . FeCOa. MgOOg. 

trace 0*0450 0*0205 0*5611 

CaCO s . 

1-0590 

CaS0 4 . 

0-1240 

Nadi. 

1*6275 

Organic 

KOI. MgCl 2 . matter. Kll 3 . 

0*0642 0*1780 0*0230' trace 


The temperature of the water issuing from the spring was 12*3°. 

L. T. T. 
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Organic Chemistry. 


Reactions of Aluminium Salts with Organic Compounds. 

By Gustavson { Bull . Soc . Ohim ., 42, 325—327).—The reactions of 
haloid aluminium salts with organic compounds may be divided into 
two classes, the first, in which combination occurs, and the second, 
where double decomposition is effected. To this latter class belong 
those reactions where, by means of the corresponding haloid salt of 
aluminium, the chlorine or bromine of certain simple compounds, 
(CCh, 0 2 C1 6 , &c.), which do not contain oxygen, is replaced by another 
halogen. If the organic compound contains hydrogen in addition to the 
halogen, a halogen hydride is evolved, while the elements that remain 
form an unsaturated radical which at once combines with the alum¬ 
inium salt, unless some indifferent liquid is added in the first place, 
when substitution of the halogen takes place. In those reactions 
where combination occurs, either the aluminium salt combines directly 
with the organic compound, or decomposition is in the first place 
effected, resulting in the formation of an unsaturated radical, which 
then combines with the aluminium salt. The compounds studied by 
the author contained either hydrocarbon radicals or oxygen in 
addition to carbon and hydrogen. As instances of the first set of 
compounds, benzenoxd hydrocarbons and olefines may be taken; these 
combine directly with haloid aluminium salts, provided a halogen 
hydride be present. The compounds formed enter into reaction with 
other substances with great facility. Ethylene combines with alum¬ 
inium bromide, producing a compound. of the formula Al^E^CeH^ 
and similar reactions occur with saturated hydrocarbons, whilst at 
the same time simpler saturated hydrocarbons are formed. The 
organic radicle which remains conjugated with the aluminium salt 
combines with other substances, and, in fact, appears to act in pre¬ 
cisely a similar manner to the free aluminium salt. The reactions of 
haloid aluminium salts with the chlorides and bromides of the 
saturated alcohols resemble those with the saturated hydrocarbons. 
These salts also combine with compounds which contain oxygen. 
Thus aluminium chloride combines with sulphurous anhydride and 
also with compound ethers. In these cases, saturated compounds are 
decomposed, forming an unsaturated radical, which combines with the 
aluminium salt, For instance, the chlorides of the fatty acids, when 
acted on by aluminium chloride, evolve hydrogen chloride and an 
unsaturated radical containing oxygen is produced, and remains 
combined with the aluminium chloride, A1 S C1* + 40ftH s 0Cl =a 4HC1 +■ 
AlaOJejOsHaOi. The author considers that mineral salts perform an 
important function in the living organism by combining with organic 
matter to form unstable compounds, which readily, enter into reaction 
with other bodies, and enable the organism to harmonise with changes 
in the environment. W. R. D. 

CHoroform Hydrate. By G, Chancbu and F. Parmjsntikr 
(Comjpt.- rend ., IOO, 27—30).—If a mixture of chloroform and water 
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is cooled at 0 ° with frequent agitation, the hydrate, OHC1 3 ,18H 2 0, 
separates in colourless lamella resembling crystals of potassium 
chlorate. The crystals are lighter than chloroform but heavier than 
its aqueous solution, They melt at 1*6°, and form a milky liquid 
which soon separates into chloroform and water. 

Sometimes the hydrate will not crystallise unless, some previously 
formed crystals are dropped into the cooled mixture of chloroform and 
water. If the mixture is cooled below 0° with frequent agitation, 
the crystals which separate are not chloroform hydrate, but ice mixed 
with very small proportions of chloroform. This result is due to the 
fact that the heat of formation of chloroform hydrate is less than the 
latent heat of water. The heat of formation of the hydrate from 
liquid water and liquid chloroform is 22*9 cal., and is the same as its 
heat of fusion, but its heat of formation from ice and solid chloroform is 
negative, and combination would therefore be endothermic. 

The amount of chloroform in tbe hydrate was determined by heat¬ 
ing it with aqueous or alcoholic potash in sealed tubes at 100 °, and 
precipitating the chlorine as silver chloride. C. H. B. 

Constitution of Nitroparaffins. By Kiesel (Bull Soo . GHm ., 
42, 319).—When the nitroparaffins are prepared by the action of 
silver nitrite on iodo-derivatives, secondary products are formed; these 
have been examined by the author. They appear to be isomerides,ofjfche 
nitroparaffins and alcoholic nitrites. In the cases of nitroethane and 
nitropropane, compounds are formed which boiT at~ 2 S : 5 ° and 55 ° 
respectively. When the latter compound is treated with hydrogen 
ohloride, ammonium chloride is formed, together with a crystalline 
substance, which, from its chemical behaviour, appears to be the 
hydrochloride of a base, (CHO) 2 C I NH,HC1. The nitrate of this base 
was also prepared. A similar compound is formed by the action of 
hydrogen chloride on the new isomeride of nitromethane, but was not 
obtained pure. W. R. D. 

Alkaline Ferrocyanides and their Compounds with Ammo¬ 
nium Chloride. By A. Etaed and G-. B^mont (Qomfpl rend*, 100, 
108—110; seealso thisvoL, p. 233).—'When dry potassium ferrocyanide 
is heated to incipient fusion in a vacuum, no gas is evolved, but a part 
of the salt is converted into potassium cyanide, which can be dissolved 
out by alcohol, and Williamson’s salt, which is left in somewhat bulky 
crystals, 2K 4 FeCy8 ~ FeK 2 FeCy« + 6 KGy. 

The ferrous potassium salt decomposes at a red heat into potassium 
cyanide, cyanogen, and pure crystalline iron; thus, FeK 2 FeCy 6 Fe a 
+ 2KCy + 2CN. The complete decomposition of the potassium 
ferrocyanide is represented by the equation KaFeCya = Fe 4 - 
4KCy + 2 CN. . 

If a solution of potassium ferrocyanide is allowed to drop into a 
solution of ammonium chloride, boiling out of contact with the air, 
decomposition takes place in accordance with the equation 2KFeCy« 
46 NH 4 CI = FeKjjFeCye *+■ 6 N"HiCy.+ 6KC1. When equal hulks of 
granular ammonium chloride and potassium ferrocyanide are treated, 
With twice their volume of water at 25°, with frequent agitation, a 
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crystalline mass is formed, and if this is dried by means of a filter- 
pump and redissolved in water at 35—40°, the solution on cooling 
deposits large, brilliant, refractive, yellowish crystals of the composi¬ 
tion (JSTH^gKFeCye,2NH 4 C1. When equal parts of potassium ferro- 
cyanide and ammonium chloride are dissolved at 100°, the solution on 
cooling deposits .ammonium chloride and pale yellow rhombohedra 
of the composition NH 4 KH 2 FeCy6,2]tfHiCL Ammonium ferrocyanide 
can only be obtained by saturating hydroferrocyanic acid with 
ammonia and precipitating with alcohol. When dissolved, it decom¬ 
poses, yielding, amongst other products, ammonium cyanide. If 
ammonium ferrocyanide, or better, sodium ferrocyanide, is treated 
with ammonium chloride, Bunsen’s salt, (KH 4 ) 4 FeCy6,2NH 4 Cl, is 
obtained. This salts splits up into ammonium cyanide and ferrous 
chloride, a reaction which shows that the iron in ferrocyanides has a 
ferrous function. C. H. B. 

Action of Chlorine on Ethyl Thiocyanate. By J. W. James 
(/, pr, Chem 30 [2], 316—317).—When chlorine is passed through 
cooled ethyl thiocyanate, crystals of cyanuric chloride separate, and a 
liquid is formed which boils between 130—140° with partial decom¬ 
position, and consists of dichlorethyl sulphochloride. 

J. K 0. 

Preparation of Canarine. By Miller (Bull. Soc. C/dm., 42, 
328).—The author recommends the following process for the prepara¬ 
tion of canarine. One part of potassium thiocyanate is dissolved in 
two parts of water, and to this liquid is added one-tenth part of 
Berthollet’s salt and one part of hydrochloric acid. The reaction com¬ 
mences at once, and after it has subsided, the vessel is cooled by 
water, and one-tenth part of Berthollet’s salt and one part of hydro¬ 
chloric acid are again added. The temperature should not be allowed 
to fall below 80°. The crude canarine is washed with water and 
purified by dissolving it in potash, from which solution the potassium 
derivative of canarine is precipitated by adding alcohol. The pre¬ 
cipitate is washed with alcohol and decomposed with hydrochloric 
acid, when canarine is obtained as a brown-red powder of somewhat 
metallic appearance; it is insoluble in water, alcohol, and ether, but 
soluble in alkalis. When dissolved in concentrated sulphuric acid, 
sulphurous anhydride is evolved; this distinguishes oanarine from 
pseudosulphooyanogen. Oanarine forms soluble salts with the alkali- 
metals, and coloured precipitates with other metals. It is the only 
colouring matter by which vegetable fibres can be dyed without the 
use of a mordant. W. R, D. 

Dichlorether, By K. Natte nm (Monat&h. Chem^B, 491-—507).— 
As the constitution of dichlorether is represented by the formula 
GH 2 Ol.OHCl.OEt, the author anticipated being able to resolve it by 
heat into monochloraldehyde and ethyl chloride; the result of heating 
this compound in sealed tubes at 180%is, however, to resolve it into ethyl 
chloride and a black pitch-like mass. This decomposition, the author 
considers, may be attributed to the actiop of a small quantity of water 
contained in the dichlorether, since the compound is not decomposed 
yol. xlvui. 2 c 
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when its vapours are passed through tubes heated at 200°. Dichlor- 
ether heated at 110 — 120 ° with sodium oxalate, yields a distillate con¬ 
taining monochloraldehyde, monochloracetal, and hydrochloric acid, 
and a residue consisting of a dark liquid and sodium chloride. 

Monochloraldehyde appears to unite with alcohol, forming thiok 
non-crystallisable liquids consisting of alcoholates, the composition of 
which has not been determined; a solution of monochloraldehyde in 
alcohol yields monochloracetal, when allowed to remain for some 
time. The alcoholates and monochloracetal are converted into 
dichlorether by hydrochloric acid. 

Dichlorether is decomposed by alkalis ; the action of baryta-water 
on it has been especially studied, the author expecting to obtain 
hydroxyaldehyde, thus: CH 2 Cl.CHCl.OEt + Ba(OH ) 2 = BaClg + 
EtOH + OH.CHa.CHO. Although barium chloride and ethyl alcohol 
are formed, hydroxyaldehyde is not found amongst the px^oducts of 
this reaction, but two organic compounds are produced, whose composi- 
tion has not been determined; it is possible that they owe their origin 
to the production of hydroxyaldehyde in some phase of the reaction. 

Dichlorether is acted on by aqueous ammonia, monochloraldehyde 
ammonia, ethyl alcohol, and ammonium chloride being formed, thus: 
CH 2 Cl.CHCl.OEt + H 2 O + 2 NH S = CH 2 C1.CH(0H).NH 2 + EtOH 
+HH 4 CI. Alcoholic ammonia, heated with monochloraldehyde-am- 
monia, yields an amorphous basic compound. P. P. B. 

Reactions of Dichlorether. By J. Wislicenus (Awmlen , 226, 
261—281).—A complicated reaction takes place when metallic zinc is 
brought into contact with dichlorether, the chief products of which 
are zinc chloride, hydrochloric acid, ethyl chloride, ethyl alcohol, 
monochloraldehyde, and the condensation-product CaHieC^Os, which 
has been described by Abeljanz (this Journal, 1873, 154). 

In the presence of water, a more, simple reaction takes place, which 
results in the formation of ethyl ether, acetaldehyde, ethyl alcohol, 
and monochloraldehyde. Small quantities of crotonaldehyde, chlor- 
acetal,/3-hydroxychlorether, OH.CH s .CHt/l.QEt, and the condensation- 
product, OH 2 .C10H(OEt) a O, are also formed. The reaction maybe 
represented by* the equations:— 

Zn + C*H 3 Cl 2 . 0 Et + H a O = ZnCl 2 + 0*0 + 0*11*0, and 
2Za.+30 a HaCla.OEt + 2H»Os=2Zii01a + 20*0 + 20 2 H 8 CIO + Et a O. 

w. c. w. 

Action of Benzoic Peroxide on Amylene. By E. Lippmann 
(Monatsh. Ghem 5, 559—566).—Benzoic peroxide and amylene do 
not react at the boiling point of the latter, even in closed vessels 
under 2 atmos. pressure. In sealed tubes at 100° (equal to about 
10 atmos. pressure), a reaction occurs of so violent a nature, that only 
small quantities can be operated on at a time. The products of the 
reaction are benzoic acid, small quantities of benzoic anhydride, 
pentane, and carbonic anhydride, and an oil of pleasant ethereal 
odour, lighter than water; it cannot be distilled without decomposi¬ 
tion, even in a vacuum..This oil appears to be a mixture of 
benzoates, as on saponification with alcoholic potash it /yields pgitas- 
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sium benzoate and a clear yellow oil, of which about one-half consists of 
an amylene oxide, OioH 20 0, boiling at 198—203° (uncorr.). It is lighter 
than water, has an odour resembling that of oil of rue, and does not 
combine with sodium hydrogen sulphite nor reduce ammoniacal silver 
solution. Further experiments are required to show whether it is 
identical with the amylene oxide obtained by Eltekoff by the action of 
lead oxide and water on diamylene bromide. The amylene employed 
in these experiments was a mixture of isomeric hydrocarbons boiling 
at 35—40°, A. J. G. 

TrieMoromethylstdphonic Ghloride and the Derivatives of 
Methylsulphonic Acid. By G. McGowan (/. pr. Ohem. [2], 30, 
280—304).—Continuing his former work on this subject (Abstr., 
1884, 1126), the author has studied the reactions of methyl¬ 
sulphonic and dichloromethylsulphonic chlorides and their respective 
acids. 

Methylsulphonic acid, chloride, and amide, were prepared as 
described by Carius ( Annalen , 114, 142), and also the anilide; the 
latter crystallises in large plates, very soluble in alcohol. The chloride 
is not affected by sulphuretted hydrogen. All attempts to convert it 
into the cyanide by means of potassium cyanide failed, and the author 
was also unsuccessful in chlorinating methylsulphonic acid or its 
chloride. Trichloromethylsulphonic acid dissolves iron with evolution 
of hydrogen, forming the ferrous salt; tin and zinc reduce the acid. 
The chloride cannot be obtained from the acid or any of its salts by 
heating with phosphorus pentaehloride. Potassium cyanide, as Loew 
has shown, converts the chloride in aqueous or alcoholic solution into 
the potassium salts of trichloromethylsnlphinic and dichlorhydroxy- 
methylsulphinic acids. From the salt of the latter acid, dichlor- 
hydroxymethylsulphonic chloride may be obtained by treatment with 
phosphorus pentaehloride. The corresponding anilide was also prepared 
and analysed. 

Sulphuretted hydrogen has no action on trichloromethylsulphonic 
chloride when dissolved in benzene. With aniline also, the reaction 
proceeds according to the solvent: in alcohol and benzene, the com* 
spending anilide is formed, whilst in ether the products are aniline 
and chloraniline sulphate. Methylamine, like ammonia, evolves 
nitrogen when brought into contact with triohloromethylsulphonio 
chloride. 

Dichloromethylsulphonic acid, prepared by the action of ziw on 
triohloromethylstilphonic acid, differs from the latter in easily yielding 
a chloride with phosphorus pentaehloride, which is further converted 
into its corresponding amide by ammonia. The action of sulphuretted 
hydrogen and sulphurous anhydride on this chloride oould not be 
properly studied for want of material. J. El. O. 

New Anhydride of Mannitol. By Soxolqbgff (Bull. Soc. Gkim ., 
42 327).—By reducing mannitol dichlorhydrin with sodium 

amalgam, a crystalline and a viscous substance are obtained. Both 
dissolve easily in water and alcohol, but are insoluble in ether. The 
crystalline compound melts at 119° and boils under diminishtd 
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pressure without decomposition ; it has the formula CeHioO** and 
from its physical properties appears to be an isomeride of the isoman- 
nide of Fauconnier and of the raannide of Berthelot, W. R. D. 

Raffinose (Melitose P) from Molasses. By B. Tollens (Ber., 18, 
26—28).—The author has examined a sugar crystallising in needles 
obtained from a sample of molasses from cane-sugar purified by the 
strontium hydroxide process. This sugar after purification crystal¬ 
lises in white needles of the formula C^H^On + 3H 2 0. In the 
hydrated condition, it melts at 100°, but if previously dried at 60 
—80°, it remains solid at 180°. A 9*5986 per cent, solution when 
polariscopically examined shows a specific rotation [a] D = 102*5— 
103°. Bo birotation is observable. When this solution is heated 
with a little sulphuric acid, the specific rotation is reduced to 45°. 
The original sugar does not reduce Fehling’s solution, but after 
treatment with acid becomes strongly reducing. When treated with 
nitric acid, it yields a substance melting at 210—214°, and more 
soluble than mucic acid. 

This sugar appears to he identical with the raffinose obtained by 
Loiseau from molasses, and by Ritthausen from cotton-seed cake, and 
is probably identical with melitose obtained from eucalyptus-manna. 
Ritthausen considered his sugar to be identical with melitose (Abstr., 
1884, 1286), but the author points out that the rotation found by 
Berthelot for melitose was only about 85°; it is very likely that 
Bertbelot’s melitose was impure. 

This sugar has a higher rotation than cane-sugar, and is probably 
the cause of the high rotation of some sugars which in the trade are 
said to contain plus-sugar. L. T. T. 

Action of Heat on Starch Granules. By S. Schubert 
(Monatsh. Chem., 5, 472—487).—This paper contains an account 
of the result of the investigation of the changes which dry starch 
undergoes when heated at temperatures varying from 160—190° ; an 
account is given of the change in form and structure which the 
granules gradually undergo under these conditions; this the author 
regards as due not only to a loss of water on the part of the granules, 
but also to the different physical and chemical behaviour of the 
individual layers of the granule. The microscopic examination of the 
granules heated at 160® shows the presence of gas bubbles in the 
centre of the starch-granule, which increase in size when the tem¬ 
perature is raised to 175°, at the same time the layers become more 
distinct; when the temperature is raised to 190°, the granule appears 
to be composed of a series of scales, which, by the loss of intermediate 
substance, seem to be separated from one another. In the con¬ 
version of starch into a soluble variety by beating it with glycerol, 
the author considers that the glycerol acts simply as a regulator of 
temperature. Starch, which by heating has been converted into a sub¬ 
stance entirely soluble in hot water, is partially dissolved when treated 
with cold water, the dextrin and soluble starch produced from the 
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the original form of the grain: this residue is soluble in hot water, 
and its solutions are dextrogyrate: the specific rotation being, how¬ 
ever, less than that of soluble starch. P. P. B. 

Action of Certain Substances on Dextrin. By W. K. J. 

Schoou (Chew. Gentr 1884, 455).—Whilst estimating glucose in a 
very impure commercial product containing starch, dextrin, and 
glucose, the amount of cuprous oxide separated was found to vary 
with the concentration of the liquid and the duration of heating: 
this was therefore effected on a water-bath below 100°. On adding 
a solution of salt to the mixture of dextrin and Fehling’s solution, 
and then heating, a powerful reduction takes place, and is increased by 
the further addition of salt; hydrogen sodium carbonate produces the 
same effect. Glycerol, which alone has no reducing action on 
Fehlingh solution, also effects a reduction when added to a solution of 
dextrin, and the action is even more marked when one of the above 
salts is employed together with glycerol.. In this case, the dextrin 
appears to be completely converted into dextrose. The change takes 
place at the ordinary temperature. A. K. M. 

Optical Activity of Cellulose. Observations on a Recent 
Communication by 3YL Bdchamp. By A. Levallois ( Gom.pt 
rend., 99,1122). 

Rotatory Power of Solutions of Cellulose lix Schweizer’s 
Reagent. By A. B^champ (Gompt rend.,. 100, 117—119).—The 
molecular rotatory power of cellulose, as determined by dissolving 
purified cotton in Sehweizer’s solution, is not constant but shows very 
wide variations. The author is of opinion that the cellulose is not 
simply dissolved by the reagent, but undergoes progressive molecular 
alterations which terminate in a constant molecular state in which 
the substance retains certain characteristics of celkilose, but has other 
properties peculiar to the particular molecular condition. 

C. H. B. 

Cutose. By E. Frkmy and TJrb^xn (Oompt rend., 100, 19—24).— 
The substance of this paper has already appeared elsewhere (com¬ 
pare Abstr., 1884, 8}9). C. H..B. 

Trimethylamine and Pyrroline from Coal Gits. By G. 
Whuams (fihem. News, 51, 15—16).—In a previous communication 
(Jour. Gas Lighting, 41, 913, 960) it was shown that ammonia and 
another volatile base are produced when coal-gas is passed over 
hydrogenised paliadised pumice heated much below reduess. The 
pailadised pumice is charged with hydrogen by passing coal-gas over 
it when heated at 100°. Finding that zinc* dust treated in a similar 
manner can replace the palladium, more extensive experiments have 
been made. A globular flask is fitted with a cork, and two tubes, one 
of which reaches nearly to the bottom, its lower end being protected 
by fine copper gauze, this tube serves for admission of gas. The 
flask is filled up to the neck with zinc-dust which is hydrogenised at a 
low temperature, and while the gas is passing, it is gradually heated 
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more strongly; between 95—208°, best of all at about 117°, hydrogen 
sulphide, ammonia, pyrroline, and trimethylamine are recognisable 
among the products. The yield of these substances is extremely irre¬ 
gular, in one experiment 100 feet of gas yielded 1*7 graijis NMea and 
15*0 NH4CI; in another, 101 feet gave 0*5 grain NMe* and 6*2 
NH 4 Cl; the total amount obtained in six experiments, using more 
than 260 feet of gas, was 7*2 gi’ains NMe 3 and 25*2 NH4OL In a 
similar manner, using hydrogen prepared from zinc and sulphuric acid 
instead of coal-gas, ammonia and methylamine were obtained from 
hydrocyanic acid. A sample of zinc-dust treated with dilute sulphuric 
acid, washed and dried, did not act in the manner described. 

D. A. L. 

Formation of Tetramethylammonium Nitrate. By E. 

Duvillier and H, Malbot ( Compt . rend,, 100, 177—178).—When 
methyl nitrate (1 mol.) is mixed with concentrated aqueous ammonia 
(1 mol.), and the mixture allowed to remain with periodical agitation, 
the whole of the methyl nitrate disappears after about six weeks, and 
the liquid contains the different amines in the folio Wing, proportions 
approximately:—Ammonia = 10, monomethylamn#Igj 13, dimethyl- 
and trimethyl-amines = 1, tetramethylammonium, hydroxide = 6. 

The volatile amines were expelled by boiling the liquid with excess 
of potash, and were separated by Duvillier and Buisne’s method {Ann, 
Chim. Bhys.. [8], 22,819). The tetramethylammonium hydroxide was 
extracted fro rnA e residual liquid. When methyl nitrate and concen¬ 
trated aque<ms$nnfonia are heated in the same proportions in sealed 
tubes at 100°, the sa|g| products are obtained in the same proportions. 

The action of metSffl nitrate on aqueous ammonia differs from its 
action on alcoholic ammonia (Abstr., 1880, 545), in that tetramethyl¬ 
ammonium hydroxide is formed in considerable quantity in the first 
case, but only in very small quantity in the second. In both cases, 
dimethylamine and trimethylamine are formed in very small pro¬ 
portions. 

The action of aqueous amto%nia o,n methyl nitrate resembles the 
adion of ammonia gas on a solution of methyl nitrate in wood spirit 
(Abstr., 1884, 577). C. H. B. 


Action of Zinc Ojgano-naetallie Compounds on Aldehydes, 

By E, Wagner (Bull Bog . Chim., 42, 330).— The reaction of zinc 
ethyl with saturated and unsaturated paraffined and benzencdd alde¬ 
hydes yields secondary alcohols. Zinc methyl probably behaves in a 
similar way. With zinc propyl, the result is not so simple, for the 
‘ propyl group is also decomposed, yielding propylene and hydrogen; 
the latter reduces the aldehyde to a primary alcohol. In fact, as the 
molecular weight of the zinc-Compound becomes greater, the reaction is 
rendered more complicated and difficult to effect. By acting with zinc 
ethyl on acetaldehyde, valeraldehyde, tenant haldehyde, aeraldehyde, 
f> and benzaldehyde respectively, the following secondary alcohols were 
obtained.:— Methyl ethyl carhinol, ethyl isohutyl carhinol, ethyl hexyl car- 
Mnolf oihyl vinyl co/rhinol, and ethyl phenyl carhinol , The reaction of zinc 
W^h oenanthaldehyde results in the* formation of a mixture of 
^ ‘“rimary heptyl alcohol, and with acetaldehyde 
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in the production of methyljpropyl carbinol and. ethyl alcohol. In these 
reactions, the rate of chemical change depends on the relative number 
of carbon and hydrogen atoms in the molecule, and also on the mole¬ 
cular weighs of the reacting bodies. It is greater with unsaturated 
than with saturated aldehydes, and is inversely proportional to the 
molecular weights of the compounds reacting. Thus with zinc ethyl 
and acraldehyde, the change is instantaneous, with acetaldehyde it is 
complete in two or three days, with benzaldehyde in about nine days, 
with valeraldehyde in about a month, whilst with oenanthaldehyde the 
reaction is not completed until nearly two-months* With zinc propyl 
and acetaldehyde, the completion of the change occupies from six to 
eight days. The method is recommended as a general one for pre¬ 
paring secondary alcohols, W. R. B. 

Action of Metals on Chloral Hydrate. By M. S. Cotton 
( Bull . Sog. Ohim 42, 622 —625). —Zinc foil scarcely attacks an 
aqueous solution of chloral hydrate at the ordinary temperature, but 
at 80° or 100 ° a rapid action sets in with formation of hydrogen, 
methane, and zinc oxychloride. Zinc dust acts more energetically 
and at the ordinary temperature, the same products being formed 
together with chlorinated methanes, and the reaction proceeding 
ah rip t on the same lines as the reduction of chloroform by zinc. 

T^^fiption of iron on chloral hydrate depends on the tempei'ature 
and the state of division of the metal; besides methane and chloro- 
methanes, : other products are formed the nature of which is still 
under investigation. J, K. C, 

Crystallised Anhydrous Zinc Acetate. By J. Peter and 
0. jde Rooheeontaine (Bull Soo . Ohim ., 42, 573—574). — Zinc acetate 
dried at 150° is boiled with pure glacial acetic acid. The filtered 
solution kept in a well-corked flask deposits crystals of anhydrous’ 
zinc acetate on cooling. J* K. 0 , 

Compound of Ethyl Acetate with Calcium Chloride* By 
J, A. Le Cantj ( Compt . rend., 100, 110-—112).—- Liebig pointed out. 
that ethyl acetate combines with calcium chloride, but the compound 
formed has not previously been analysed. 

When pure, dry ethyl acetate boiling at 76—^77° is poured on to 
powdered calcium chloride, the mixture acidifies with development; 
of heat, The product is dissolved in an excess of ethyl acetate at 
40-—50°, and the solution filtered and allowed to cool, when short/ 
slender needles of the composition 2C8H 8 0aEt,CaCl 3 are deposited. 
This compound is rapidly decomposed by moist air, and when dis¬ 
solved in water, the ethyl acetate is liberated. It dissolves readily iri 
absolute alcohol. If a current of dry ammonia gas passed into a 
solution of the compound in ethyl acetate, the calcium chloride is, 
completely precipitated, 

If magnesium chloride is dissolved in ethyl acetate at 70—80°, 
crystals resembling the calcium compound are deposited on cooling. 
Calcium iodide dissolves still more readily in ethyl acetate with great 
development of heat and formation of a very thick liquid./ 

■ v . 0* H. B* 
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Haloid Substitution Derivatives of Propionic Acid. By 

L. Henry (Compt. rend., 100, 114—117).— fi-Ohloropropionic acid, 
CH 2 Cl.CH 2 .COOH, obtained by the decomposition of its chloride by 
exposure to air, forms large thin white lamellas which arp somewhat 
hygroscopic. It melts at 37—38°, and boils with slight decomposition 
at 203—205°, under a pressure of 764 mm. Unlike its isomeride, it 
is neither corrosive nor caustic. 

p-Chloropropionic chloride , CH 2 Cl.CH 2 .COCl, obtained by the action 
of phosphorus trichloride on the preceding compound, is a colourless 
liquid with a strong suffocating odour; it reacts violently with 
water, alcohol, and ammonia. It boils at 143—145°, under a pressure 
of 763 mm.; vapour-density 4*42 *, sp. gr. at 13°= 1*3307. 

Ethyl p-ynonoMoropropionate , CH 2 CLCH 2 .COOEt, prepared by the 
action of the acid on ethyl alcohol in presence of sulphuric acid, or 
better by the action of the acid chloride on alcohol, resembles the 
corresponding acetate, but has a less powerful odour. It boils at 
162—163° under a pressure of 765 mm.; vapour-density 4*94 ; sp. gr. 
at 8 °= 1*1160. Unlike the corresponding acetate, it has very little 
action on an alcoholic solution of sodium iodide. It differs in the same 
way from propyl chloracetate which resembles it in physical properties, 
and is obtained in a similar manner. This latter compound boil& at 
161—162° under a pressure of 765 mm.; sp. gr. at 8 ° = lT096.^jfe 

Methyl B-chloropropiomte, CH 2 Cl.CH 2 .COOMe, boils at 155<Stt*>7 0 . 

Mmochlorethyl p-chloropropionate, CH 2 CI.CH 2 .COO.C 2 H 4 OI, obtained 
by the action of /?-chloropropionic chloride on glycol-monochlorhydrin, 
is a colourless liquid with little odour. It is insoluble in water and 
boils at 210—216°; sp. gr. at 8 ° ==1*282. Unlike its lower homologue, 
it has little action on sodium iodide in alcoholic solution. 

a-Monochloropropionic chloride , OHMeCl.COCl, obtained by the 
action of phosphorus trichloride on a-chloropropionic acid, boils at . 
109—110°, under a pressure of 744 mm.; sp : gr. at 7*5° = 1*2394; 
vapour-density 4*38. Monochloracetic chloride boils at 107—108°. 
The a-chloropropionic derivatives closely resemble in volatility the 
corresponding acetic compounds. 

Methyl pdodopropionate boils without decomposition at 188°, under 
a pressure of 756 mm.; sp. gr. at 7°= 1*8408. Ethyl pdodopropitmate 
boils with slight decomposition at 198—200°, under a pressure of 
754 mm.; sp. gr. at 8 ° = 1*707. Both compounds are colourless 
liquids which become brown on exposure to light. They are in¬ 
soluble in water, and have an agreeable ethereal odour, which does 
not affect the eyes. In this respect, they differ from the corresponding 
acetic compounds. They are obtained by , the action of / 1 -iodopro- 
pionic acid on the alcohol in presence of sulphuric acid. 

Fropyl iodoacefate, CHoLCOOPr, obtained by the action of propyl 
chloracetate on sodium iodide in alcoholic solution, resembles the 
metameric ethyl iodopropionate in its physical properties (boiling at 
198°,under 756 mm, pressure ; sp. gr, at 7° = 1*6794). It differs from 
& by the fact that its vapour produces lachrymation. 

> P-Mopropionamide, CH2ICH2.CONH2,-obtained by the action of 
aqueous ammonia on methyl ^-iodopropionate at the ordinary tem- 

crystals which 'become'yellow-when 
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exposed to light. They melt at 100—101°, and dissolve readily in 
water, yielding a solution which can be precipitated with silver nitrate. 

Iodacetamide , obtained by the action of alcoholic ammonia on methyl 
iodacetate under the same conditions, forms small needles which 
melt at 157—158°. C. H. B. 

a-Ethylamidopropionic Acid. By E. Duvillier ( Oompt rend., 
99, 1120—1121).— frMhylamidopro'pionic acid is obtained by the 
action of a-bromopropionic acid on ethylamine. It crystallises from 
an aqueous solution in large monoclinic crystals with a rhombohedral 
appearance, containing which is gradually given oif at the 

ordinary temperature over sulphuric acid. At 25°, a-ethylamidopro- 
pionio acid dissolves in rather less than twice its weight of water, 
and in about 50 times its weight of alcohol. It is somewhat more 
soluble in boiling alcohol, from which it separates in nacreous plates 
on cooling. When carefully heated, the acid volatilises without 
melting and without decomposition. It forms a hydrochloride which 
crystallises in slender needles and is extremely soluble in water and 
in alcohol. The platinochloride is also extremely soluble in both 
water and alcohol, but after some time is deposited from an aqueous 
solution in very deliquescent slender needles. The addition of ether 
to t hCa lcoholic solution precipitates the platinochloride in the form of 
an ^||i : The aurochloride forms large anhydrous golden-yellow pris¬ 
matic Crystals. The copper salt of a-ethylamidopropionic acid is 
obtained by adding cupric hydroxide to an aqueous solution of the acid. 
It forms small deep blue anhydrous prisms, which give a pale blue 
powder. This salt is soluble in water and in alcohol, yielding blue 
solutions. C» H. B. 

Residue obtained by the Distillation of Castor-oil in a 
Vacuum. By F. Krafft and T. Brunner (. Ber ., 17, 2985—2987) — 
The formation of an elastic substance resembling caoutchouc in ap¬ 
pearance, when castor-oil is distilled in a vacuum, has been observed 
by Leeds (Abstr., 1883, 655), Bussy and Lecanu (Jour. Pharm 13, 57V 
Stanek (/. jpr. Ohem 63, 188), and Bouis ( N.Ann . Ghim . Phys n 44, 
80). The author finds that this body is di-undecylenic acid, a poly- 
meride of nndecylenic acid, and that it is formed when undecylenic 
acid is heated in sealed tubes at 300°. It melts at 29—30°, boils at 
275° under a pressure of 15 mm., can be crystallised from alcohol, 
and yields a silver salt of the composition OasHaflOiAg. 

W, 0. w. 

Action of Ammonia on Ethyl Acetoacetate. By J. N. Collie 
(Amden , 226, 294 — 322).—Ethyl acetoacetate absorbs gaseous 
ammonia at 0°, uniting with it to form a crystalline additive product, 
OH,OMe(NH®).CH 2 .COOEt, which decomposes even at (T into water 
and the compound CeHuNOa, which has been described by Precht 
(Abstr., 1878, 970) and Duisberg (Abstr., 1882,1192). It is termed 
u Ethyl paramidacetoacetate ” by the latter chemist, A better yield of 
the compound is obtained by passing ammonia into a mixture of 
absolute ether with ethyl acetoacetate, and distilling the crystalline 
product in a vacuum. 
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Ethyl paramidacetoacetate yields /3-hydroxybutyric acid on re'* 
duction with nascent hydrogen, and a monoace tic derivative* 
NHAc.CMe I GH.COOEt (melting at 63° and boiling at 231°), on 
treatment with acetic anhydride. As it is converted into ethyl nitroso* 
acetoacetate by the action of nitrons acid, it may be regarded as the 
ethylic salt of /3-amido-a-crotonic acid. 

,,When it is distilled under atmospheric pressure, a large quan¬ 
tity. of a thick oily liquid is formed, from which the ethylic salt of 
hydroxylutidmewonocarboxylic acid is slowly deposited in colourless 
crystals melting at 140°20 8 HnN02 = NH* + C 2 HeO 4- G 8 H 8 N0 8 Et. 
The free acid, OsHgKOa + H 2 O, crystallises in small needles and 
melts, at 246°.. 

The barium salt is very soluble in water, the silver salt is an un* 
stable amorphous body, and the copper salt forms pale-blue microscopic 
anhydrous needles. 

The ethylic salt of dihydrocollidinedicarboxylic acid , described by 
Hantzseh (Abstr., 1888, 82), is formed when a mixture of ethyl 
paramidoacetoacetate, paraldehyde, and a small quantity of sulphuric 
acid is gently hfeated: 2 C 6 HiiN 0 2 +C 2 H 40 ==hrH 3 + H 2040 uH 2 iN 04 . 
Ethyl paramidacetoacetate unites with two atoms of bromine, forming 
an unstable compound. 

These results leave it undecided whether ethyl paramidaceto gfflPfe 
is the ethylic salt of £-amido-a-crotonic acid, NEL 2 .CMe I CH.i^pllt, 
or of ^imidobutyric acid, NH I CMe.CH 2 .COOEt. W. C. vy. 

Butyrolactone and a-Ethylbutyrolactone. By Mobhsin Beg 
Csanlaroff (Annalen , 226, 325—343).—Butyrolactone is prepared 
by boiling the product of the action of ethylene-chlorhydrin on 
ethyl sodacetoacetate with baryta-water. After removing the excess 
of baryta with carbonic anhydride, the filtrate is evaporated to a 
syrup and exhausted with ether, in order to remove other products of 
decomposition. The residue is warmed to drive ofi: the last traces of 
ether, and after the barium has been carefully precipitated as sulphate, 
the filtrate is repeatedly treated with ether, in order to extract the 
lactone. On distilling the extract,, ether, water, acetic acid, and 
finally the lactone pass over. The lactone, OAOa, boils at 203°, 
and remains liquid at—17°. Its properties have been described by 
Saytzefi (/. fr . Ohem*, 25, 6 . 6 ). It is converted into a salt of 
7 -hydroxybutyric acid by boiling with an alkaline carbonate, or with 
baryta-water. This acid has been investigated by Saytzefi (loc. cit.). 

Butyrolactone is very slowly converted into 7 -hydroxy butyric acid 
by water at the ordinary temperature. The change takes place more 
rapidly with boiling water, but as a solution of 7 -hydroxy butyric acid 
itself splits up into water and the lactone when boiled, a state, of 
equilibrium is attained in 10 or 12 hours. 

, ^S^iylbutyrolactone y CQB.io0 2 , is formed when the ethylic salt of ethyl- 
kp4noxyeth*ylacetoacetate (the product of the action of ethylenechlor- 
m ethyl sodethylacetoacetate) is decomposed by baryta-water. 
'.J& i^ A ec^burfess; mobile liquid which boils at 215° and remains liquid 
, It SP- gF. at 16° is 1*0348. The lactone is soluble in 10 
volume of water at 0 °, and is less soluble iu warm, water. 
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The cold solution becomes turbid when heated. It dissolves freely in 
alcohol and ether. The lactone is converted into x-ethyl^-kydroccy- 
butyric. acid on boiling with alkaline carbonates or with baryta-water,. 
This acid forms a thick liquid which does not solidify at —17°. The 
barium salt, Ba(C 6 H u 0 3 ) 2 , is deposited from a hot saturated alcoholic 
solution in crystals. The aqueous solution is decomposed by evapora¬ 
tion on a water-bath. 

The calcium salt crystallises readily; it. is freely soluble, in water,, 
sparingly soluble in absolute alcohol. The crystals contain less than 
1 mol. H a O, probably ^ or ^ H 2 0 . 

The crystalline silver salt, CeHnOsAg, is soluble in hot water. 
Bthylbutyrolactone is slowly converted into a-ethyl- 7 -hydroxybutyric 
acid on boiling with water, and this acid readily splits up into the 
lactone and water, so that a state of equilibrium is soon produced. 

w. c. w. 

Action of Water and of Hydriodic Acid on Valerolactone and 
on Isocaprolactone. By R. Fittig and M. Ruhlmann (Annalen, 
226, 343*—347).—Boiling with water converts valerolactone and iso¬ 
caprolactone into hydroxyvaleric and hydroxyisocaproic acids respec¬ 
tively. The state of equilibrium is attained in the case of the former 
in |pur hours. The conversion of the isocaprolactone into the hy- 
droiv-acid is less complete than that of valerolactone. 

J§* 200 °, hydriodic acid in presence of amorphous phosphorus acts 
on valerolactone, producing normal valeric acid and a neutral oil. 
MieJck. (. Annalen , 180, 57) has shown that under these conditions iso¬ 
caprolactone undergoes a similar change. W. 0. W. 

Condensation-products of the Lactones. By R. Fittig (Ber,, 
17, 3012—3014).—Capro- and valero-lactones unite with sodium 
ethylate, forming unstable compounds which are decomposed when 
heated at 100° in a flask with a reflux condenser. On the addition 
of hydrochloric acid to the product, oily liquids separate which 
exhibit the general properties of the lactones. They owe their 
formation to the following reactions 20 fi H 8 02 — 33*0 «* OioHiAr 
and 2C 6 H 1( A - H a O =* C 12 H 1 R 0 3 . 

These compounds dissolve slowly in warm alkalis. From the alka¬ 
line solutions, hydrochloric acid precipitates crystalline acids of the 
composition OioHieCh and respectively. The acids are mono^ 

basic. They are sparingly soluble in water, ether, and chloroform, and 
melt at 130° and 160° with decomposition, yielding carbonic anhydride 
and new liquid compounds lighter than water, and distilling readily 
with steam. 

* These new compounds (CsHhjOs, boiling at 169*5 > and OnH^CW 
boiling at 209°) are also formed by boiling the lactones, OioHj^Oa and 
CwHieOa, with dilute hydrochloric acid. They are not lactones, being 
insoluble in alkalis, but resemble aldehydes and ketones, for they 
reduce ammoniacal silver solutions and unite with hydrogen sodium 
sulphite. They are not attacked by acetic anhydride, hydroxy lamine, 
or nascent hydrogen, but they are easily acted on by hydrobromic 
acid: (I) O a H lft O s + 2HBr « CJH^O + H a O; ( 2 ) C u H a 0 O a + 
gHBr - CuHaoBraO + HA 
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The first of these bromine-compounds forms beautiful crystals 
melting at 42°, but the second compound has not yot been obtained 
iu the solid state. W. C. W. 

Decomposition of a-Methylpropyl-/3-hydroxybutyric Acid by 
Heat. By E. J. Jones ( Annalen , 226, 287— 2§4t).—Ethyl methylpro- 
pylacetoaeetate , prepared by the action of mothyl iodide on ethylic 
propylsodacetoacetate, is an oily liquid boiling about 216°. It is 
converted into the sodium salt of a-methylpropyl-/3-hydroxybutyric 
acid by the action of sodium amalgam on its solution in alcohol and 
water. The free acid, CbHigOs, is a yellow oil which does not solidify 
at —18°. Its salts do not crystallise well. The zinc salt is less soluble 
in hot than in cold water. The acid decomposes at 170° into acet¬ 
aldehyde and methylpropylacetic acid. This reactiou is analogous to 
the decomposition of a-diethyl-y3-hydroxybutyric acid by heat (Annalen, 
201 , 62 ). 

When saponified with alcoholic potash, ethylic methylpropylacoto- 
acetate yields methyl-a-secondary pentyl ketono, MeCO.CHMoPr*, a 
colourless oil boiling between 142° and 147°, and methylpropylacetic 
acid boiling at 193°. W. C. W. 

Decomposition of Ethyl Chlorocarbonate by Zinc Chloride. 
By K. Ulsch ( Annalen , 226, 281—286).—Ethyl chlorocarbonate is 
decomposed by zinc chloride, yielding ethyl chloride, carbonic anhy¬ 
dride, ethylene, and hydrogen chloride. W*. C. W. 

Selenioearbamide and its Derivatives. By A. Vebnruil (Compt, 
rend., 99, 1154—1157).—Ammonium seleniocyanate cannot be con¬ 
verted into selenioearbamide, but is completely decomposed at 170°. 

If a current of hydrogen selenide is passed into a 2 per cent, 
ethereal solution of cyauamide containing a small quantity of ammo¬ 
nia, the hydrogen selenide is almost completely absorbed, and after 
some hours selenioearbamide begins to separate in crystals. In two 
or three days, the cyanamide is completely converted into solenio- 
carbaiuide, which can bo purified by recrystallisalion from water. 

Selenioearbamide. 0Se(NH»)j, forms white odourless noodles, very 
soluble in hot water, much less soluble in cold water, and only slightly 
soluble in alcohol and ether. The solutions are decomposed by light, 
with separation of selenium, the decomposition taking place more 
readily m presence of an alkali, but not in presence of free acid. 
Selenioearbamide molts at about 200° and decomposes. 

In presence of air at the ordinary temperature, hydraeids convort 
selenioearbamide into a condensed oxygenated product, oxytrisdenio - 
carbamide , (CSeNaH^O, which exists only in combination with acids. 
It has no analogue in the carbamide or thiocarbamide series. Oxytri- 
selenioearbamide hydrochloride , (CSeN 2 H4) 3 0,2HCl, is obtained by 
dissolving 5 grams of selenioearbamide in 15 times its weight of cold 
water slightly acidulated with hydrochloric acid, adding 10 c.o. of 
strong hydrochloric acid, and filtering into a large vossel, so that a con¬ 
siderable surface of the liquid may be exposed to the air. The solu¬ 
tion becomes yellow and deposits the pure hydrochloride. No change 
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takes place in absence of air. When oxytriseleniocarbamide hydro- 
cMoride is treated with alkalis or silver oxide, a metallic chloride is 
formed, selenium is precipitated, and the solution contains selenio- 
carbamide and cyanamide. The reaction takes place in accordance 
with the equation: CgNsHuSeaO^HCl + BaO = BaCl 2 + Se + 
2H 2 0 + 2CSe(NH 2 ) a ■+■ CN 2 H 2 . The fact that only one-third of the 
selenium is precipitated indicates that only one-third of this element 
has been oxidised. 

Oxytriseleniocarbamide hydrobromide is obtained in the same way as 
the hydrochloride. Both compounds form bulky crystals which are 
dichroic, being brown by transmitted and violet by reflected light. 
They are somewhat soluble in water, but are decomposed by a large 
excess of this liquid with precipitation of selenium. They decompose 
at about 100° into selenium, carbonic oxide, water, ammonium cyanide, 
and ammonium chloride or bromide. If left in the liquid in which 
they are formed, the hydrochloride and hydrobi'omide are quickly con¬ 
verted into more highly oxidised products. C. H. B. 

Aspartic Acid, By H. Schifp (Ber., 17, 2929—2931).—In the 
preparation of aspartic acid by the action of alkalis on asparagine, the 
yield is very small, the chief cause being the much greater solubility 
of'*the acid in saline solutions than in pure water. The author finds 
that a very good yield is obtained if asparagine hydrochloride is 
boiled with exactly 1 molecular proportion of HC1 (or 1 mol. of 
asparagine with 2 mols. HC1) and 1 molecular proportion of hTH 3 
added to the product. About 10—II per cent, solutions of hydro¬ 
chloric acid and ammonia are the best to employ, so that the resulting 
aspartic acid crystallises from about an 11 per cent, solution of am¬ 
monium chloride. If the saline solution is more concentrated, a much 
larger proportion of aspartic acid remains in solution. L. T. T. 

Optically Inactive Aspartic Acid. By A. Michael and J. F, 
Wing (. Ber ., 17, 2984).—By heating an aqueous solution of the hydro¬ 
chloride of the ordinary active aspartic acid for some hours at 170— 
180°, the authors have prepared an inactive acid identical with that 
obtained by Dessaignes from the ammonium salt of malic, fumaric, or 
maleic acid (OompA rend., 30, 324; 31, 432), and further investi¬ 
gated by Wolf (Amalen, 75,293) and Pasteur (Ann. Ohm . Phys. [81 
34,30). L. T. T. 

Two Tin Organic Compounds. By O. W , Fischer (J Monatsh 
Chem., 5, 426—431),—By careful addition of stannic chloride to abso¬ 
lute alcohol, a compound identical with that described by Kuhlmann 
(Annalen, 33, 97 and 192) is obtained ; it may be crystallised from 
ether or alcohol, and is decomposed by .heat. The analysis of this 
compound shows it to have the composition SnCla.OEt + EtOH: it 
is decomposed by water, forming tin oxychloride. By acting on stannic 
chloride with an alcoholic solution of sodium ethylate and evaporating 
the alcoholic solution, the compound Sn(OH)*Et is obtained as an 
amorphous mass; it is decomposed by water with formation of stannic 
acid. P. P. B. 
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Action of Organic Anhydrides on Pyrroline. By G. CiamiciaK 
and M. Dennstedt (Ben, 17, 2944—2961).-—Many of the results 
described in this paper have already been given (Abstr., 1884, 289 
and 1044). The authors propose the adoption of the following radicals 
in the nomenclature of the pyrroline derivatives: { 04 H 3 (NH),C 0 }' 
pyrroyl , { 0 4 H 3 (NH )}'pyrryl, {C 4 H 2 (NH)}" pyrrylene, and {C 4 H 3 N}" 
pyrrolene. 

The vapour-density of pseudacetopyrroline was taken by V. Meyer’s 
method, and agreed with the formula (O4H3KH) .00Me. With 
phenylhydrazine, pseudacetopyrroline yields white needles which 
melt at 146—147°, and have the formula (C 4 H 3 NH).CMe :NT 2 HPh. 
This compound is soluble in benzene, sparingly so in boiling water, 
and turns of a dirty-green colour on keeping. Hydrochloric acid 
decomposes it into its constituents. With benzal&ehyde, pseudaceto¬ 
pyrroline yields pseudocinnamylpyrroline , C4H4N.CO.OH ! CHPh. This 
crystallises in yellow needles, melts at 141—-142°, and is sparingly 
soluble in alcohol, insoluble iu water. It yields a silver compound, 
O 4 H 3 NAg.CO.OH I CHPb, insoluble in water. Bromine forms sub¬ 
stitution, but no additive products. The monobromo»compound 
melts at about 175—177°, the dibromo-derivative at about 225°; 
but these substances were not obtained in a pnre state. The authors 
attempted to obtain a pyrrolinecarboxylic acid by the oxidatiorfr ef 
pyrrolineglyoxylic acid, C 4 H 4 N.CO.OOOH (acetylpyrrolinecarboxylic 
acid, Abstr., 1884, 290), but without success, the acid being com¬ 
pletely decomposed. Methyl pyrrolineglyozylate, obtained by the 
action of methyl iodide on the silver salt, crystallises in colourless 
plates which melt at 70—72°, and boil with partial decomposition at 
285°. It is easily soluble in ether, benzene, and boiling alcohol, 
sparingly so in water. The crystals belong to the monoclinic system, 
aid gave v = + X: + Z = 92° 15' 10 " and a:b:c- 1*16058:1: 1*47454. 

Methylpyrroline was obtained by Bell from metbylammonium mucate 
(Abstr., 1§79, 525). The authors have obtained it by the action of 
methyl iodide on the sodium compound of pyrroline. There is scarcely 
any action between these substances under the ordinary pressure; 
but if the mixture be simply enclosed in a sealed tube, an energetic 
action very soon takes place; the reaction should, however, be com^ 
pleted by heating. Methylpyrroline is a colourless oil boiling at 114 
—115° (col. in vap.) at 747*5 mm. It has an odour resembling, but 
quite distinct from that of pyrroline. When heated with acetic 
anhydride, methylpyrroline yields pseudacetomethylpyrroline, 

C 4 H 3 £cNMe. 

This substance is a colourless oil, which is heavier than water and 
boils at 200 — 202 °. It is sparingly soluble in water, and does not 
sform a silver derivative. It is thus clear that the replacement of the 
imidic hydrogen in pyrroline derivatives by alkyl radicals does not 
■prevent the formation of acetyl derivatives. All attempts to prepare 
by the action of methyl iodide on the silver derivative 
-psendacetepyrroline proved futile, pseudacetopyrroline being 
^pseudacetopyrroline (pyrrylene dimethyl ketone), 
is obtained when pseudacetopyrroline is heated with 
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excess of acetic anhydride in closed tubes at 230—250°. It crys¬ 
tallises in colourless needles which melt at 161—162°. It dissolves 
in boiling potash, and, on cooling, the potassium derivative is pre¬ 
cipitated in white needles; the silver derivative is a white powder. 
It combines with benzaldebyde and forms dipsmdoainnamylpyrroline, 
C 4 H 2 NH 1 (CO.CH ! CHPh) 2 . This body crystallises in small needles 
or plates, and melts at 238—240°. It is sparingly soluble in boiling 
alcohol, more freely so in glacial acetic acid. It dissolves in concen¬ 
trated sulphuric acid with intensely violet coloration, and on this 
solution being added to water, a white flocculent precipitate is 
formed. 

When a mixture of pyrroline, benzoic anhydride, and sodium 
benzoate is heated for, about 8 hours at 200—240°, pseudobenzo - 
pyrroline (pyrryline phenyl ketone), C 4 H 3 NH 2 .COPI 1 , is formed, but 
the yield is small, a large quantity of the pyrroline becoming resinified. 
This substance forms white needles or scales which melt at 77°. It 
is easily soluble in alcohol, sparingly in boiling water; it yields a 
very unstable silver derivative. Together with this compound, there 
appears to be a small quantity of a more volatile oil formed. This is 
probably benzopyrroline, but the authors have not isolated it. 

If 5 grams pyrroline are heated in closed tubes at 180—190° with 
about 3 times its volume of glacial acetic acid and 11 grams phthalic 
anhydride, a substance is obtained which has the formula C 13 H 7 N0 2 ; 
it crystallises in silky yellow needles, and melts at 240—241°. It is 
soluble in ether, sparingly so in alcohol, and insoluble in water. No 
.silver derivative could be obtained. It has the properties of an anhy¬ 
dride, and when boiled with dilute aqueous potash, dissolves to a 
yellow solution, which, on cooling, deposits the potassium salt in 
white scales. This salt yields an acid, Ci a HflN0 8 , which is soluble in 
alcohol and ether, sparingly so in water, and crystallises in needles 
melting at 240—241°, It is easily converted into the anhydride by 
heating or even by repeated evaporation on the water-bath. The acid 
yields a silver salt, C^HsNOaAg. The methyl salt , CiiH 8 NMe0 3 , can 
be obtained from the silver salt or from the acid by means of alcohol 
and hydrochloric acid. It crystallises in prisms melting at 104—105°, 
and is soluble in alcohol and benzene, sparingly so in water. Like the 
acid, the ether is very readily converted into the anhydride whefct 
heated. Measurements of the crystals showed that they belong to the 
monoclinic system,and gave the following numbers:—w = 4 - X : 4 - Z 
SS 107° 14' 2" and a : b : c as 1*40305 s 1: 1*01756. 

The anhydride has probably one of the two following formulae ;— 

C0 <a&"> 00 « P°<2S> o «wo, 

No hydroxylamine compound could be obtained, and the authors 
therefore believe the second formula to be the correct one, and the 
substance to be pyrroUnephthalide, L. T. T. 

Formation of Parabromobenzyl Bromide by the Action of 
Bromine on Parabromofeoluene at the Ordinary Tempe¬ 
rature, By J. Schramm (Ber., 17, 2922-^2925).^The investigations 
of Beilstein, Kuhlberg, Jackson, .and others have shown that the 
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displacement of hydrogen in the side-chain of toluene and its homo- 
lognes by bromine can only be effected at or near the boiling point of 
the hydrocarbon. The author finds that -with parabromotoluene no 
such high temperature is necessary. The reaction was earned out at 0° 
with a solution of parabromotoluene in chloroform; with melted para- 
bromotoluene at 29°; and with crude bromotoluene (a mixture of 
ortho and para) at the ordinary temperature. No iodine must be 
added, and the reaction is much more rapid in direct sunlight than in 
diffused daylight. In each case, parabromobenzyl bromide, melting 
a t 61—62°, was obtained, identical with that described by Jackson 
and Field (Abstr., 1880, 878). The yield with pure parabromo¬ 
toluene is almost the theoretical. The product of the reaction of 
toluene at 0° with insufficient bromine for the formation of a mono¬ 
substitution-derivative, was found to contain the bromide. 

The author believes this peculiar reaction to be due to the repellant 
influence of the two bromine-atoms on one another already noticed by 
Y. Meyer and others. He also points out that parabromobenzyl 
chloride was obtained by Jannasch as early as 1874 (this Journal, 
1875, ,888). L. T. T. 

Pseudocnmenol. By K. Atjweus (Ber., 17, 2976—2983).—The 
author has obtained a number of derivatives of pseudocumenol, 
C 6 H s Me 3 .OH [Me: Me: Me: OH = 1:3:4: 6]. 

Trimethylorthohydroxybenzaldehyde , OH.C 6 HMe 3 .COH [1:3: 4: 6: 5], 
was obtained by acting on pseudocumenol, in alkaline solution, with 
chloroform. The solution must be kept dilute or the cumenol resini- 
fies. The aldehyde crystallises in pale yellow needles, which are 
insoluble in cold water, soluble in alcohol, ether, chloroform, and 
glacial acetic acid, and melt at 105—106°. It sublimes undecomposed, 
and yields a mirror with an ammoniacal solution of a silver salt. It 
has the general properties of an ortbaldehyde; volatilises in a current 
of steam, gives a blue coloration with ferric chloride, and an intense 
yellow with ammonia. The yield of this compound is, however, 
small, owing to the formation in much larger quantity of a compound, 
OjoH'wOUO ; the latter crystallises in prisms and plates, insoluble in 
water and alkalis, soluble in alcohol, ether, <fcc. It may be heated 
with alkalis or even concentrated sulphuric acid at 100—110° without 
decomposition, hut resinifies at a higher temperature. The author is 
inclined to look upon it as a diehloromethyl ether of pseudocumvl, 
C 6 H 2 Me 3 .O.OH01 2 . 

Metanitropseudocwnyl nitrate , NO 2 .CeHMesO.NO 2 [Me 3 : NO« : NO# 
= 1:3:4: 2:6], is obtained by gradually adding pseudocumenol to 
six times its weight of well-cooled fuming nitric acid. It crys¬ 
tallises in rhombic prisms and tables, and melts with decomposition at 
84°. It is very unstable, being decomposed by water at 40°, and by 
alcohol and ether at even lower temperatures into nitrous acid and a 
resinous body which still contains nitrogen, and is probably nitropseudo- 
cumenol. When reduced with tin and hydrochloric acid, the nitrate 
.yields metamidopseudoeumenol, which is soluble both in acids and 
alkalis, and is identical with the hydroxycumidine described by 
and v. Eostanecki (Abstr., 1884,1146). 
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Dinitropseudocumenol, * 

C 6 Me 3 (NO a ) 2 .OH [Me*: (N0 2 ) a : OH = 1: 3 s 4: 2 : 5 :6], 

was obtained from the nitrate described above by a peculiar reaction 
with ammonia. Aqueous ammonia decomposes the nitrate in the 
same way as the fixed alkalis, water, <fec., do, but alcoholic ammonia 
yields a red substance (probably an unstable ammonia compound), 
which, on neutralisation of the ammonia, yields the dinitro-compound. 
This substance forms groups of yellow crystals which melt at 110° 
without decomposition. It is insoluble in cold water, soluble in 
alcohol, ether, &c. It is decomposed by boiling with water or alcohol, 
and explodes when heated above its melting point. 

.The pseudocumenol employed in this investigation was prepared 
from pseudocumidine sulphate by means of the diazo-reaction. From 
the resin, which is always formed in considerable quantity, the 
author succeeded in isolating dipseudocumenol or hexamethyldiphenol, 
HO.C8HMe 3 .C 6 HMe 3 .OH. This compound melts at 172° and crys¬ 
tallises in white needles which are soluble in glacial acetic acid and 
in alkalis. It is identical with the compound obtained by Hofmann 
by the decomposition of diazo-cumidine with alcohol (Abstr., 1884, 
1315). The same compound was obtained by the oxidation of pseudo¬ 
cumenol in acetic solution with potassium dichromate. The methyl 
ether was obtained by the action of caustic potash and methyl iodide 
on the dicumenol. It crystallises in white needles melting at 124°. 

L. T. T. 

Mixed Ethers of Resorcinol, By G. Spitz ( Monatsh. Oh&m., 5, 
488—4$ 0 ).—The following ethers have been prepared by heating 
monomethyl resorcinol with potassium alkyl sulphates and caustic 
potash in sealed tubes at 170*V They are all colourless liquids of 
agreeable odour, and miscible with alcohol, ether, glacial acetic acid, 
benzene, &c., but insoluble in water; they are volatile in steam, and 
can be distilled without decomposition:— Methyl ethyl resorcinol , 
OMe.OeH 4 .OBt, boils at 216°; methyl propyl resorcinol , OMe.OeH 4 .OPr, 
boils at 226°; methyl isobutyl resorcinol , 0 Me.C«H 4 . 004 H 9) boils at 
234° ; methyl isoamyl resorcinol appears to boil at 236°. P. P. B. 

Colouring Matter from Faramidophenol. By Noelting and 
Weingartner {Bull. 80 c. Ohim ., 42, 839).—The authors are inves¬ 
tigating the violet colouring matter which is formed when hydrogen 
sulphide and ferric chloride react with paramidophenoL 

WVR. D. 

Ethylparatolytnitrosamine. By Gastiger (Bull 80 c. OHm., 
42, 338).—-This compound has the constitution represented by the 
formula Oe^Me.ftTEtNO [Me : NEtNO 1: 4], From it, the author 
prepared pure ethylparatoluidine and studied the diazoamido-deri¬ 
vatives of this base. W. : R. D. 

Xylidines. By Noeltiitg and ForEl (Bull 80 c. Ohim., 42, 332— 
334, and 338—339).—Pure ortho-xylene when dissolved in sulphuric 
■ acid and nitrated with the theoretical quantity of nitric acid, furnishes 
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two isomeric nitro-derivatives. One is crystalline, the other liquid. 
The former has previously been obtained by the action of fuming 
nitric acid on ortho-xylene, and on reduction yields crystalline ortho- 
xylidine; it melts at 29°, and boils at 256°. The liquid nitro-xyleno 
boils at 250°, and when reduced by iron and acetic acid it yields a 
new liquid ortho-xylidine, mixed with a small quantity • of solid 
ortho-xylidine. The new compound, which is the sixth isomeride 
predicted by theory, is obtained pure by treating the mixture with 
acetic anhydride, and purifying the aceto-xylidine melting at 134° by 
fractional crystallisation. This, when saponified, yields the new 
ortho-xylidine, C 6 H 3 Me 2 .!N”H 2 [Me : Me : NH S = 1 ; 2 : 3], in the form 
of a liquid boiling at 223°, and having at 15° a sp. gr. of 0991. It 
yields ortho-xylenol when the diazo-derivative is boiled with water, 
and when oxidised with the chromic mixture is converted into ortho - 
%yloquinone> crystallising in fine yellow needles and melting at 55°. 
A mixture, of this xylidine with paratoluidine does not yield ros- 
aniline when oxidised with arsenic acid. The corresponding quinol 
melts with decomposition at 221 a . The authors have prepared 
symmetrical metaxylidine, CaH 3 Me 2 .]SrH 2 [Me : Me : = 1:3:5], 

by Wroblewski’s method, and by oxidising it have obtained metavylo- 
quinone. This forms yellow needles which melt at 73°; the corre¬ 
sponding qninol crystallises in white needles, and melts at 145°. 
Symmetrical metaxylenol melts at 68°, and resembles in properties its 
solid isomerides. There are now six known xyienols, five of which 
are solid and one [1:3:4] liquid. 

Paraxyloquinone was prepared from paraxylidine; it melts at 123°, 
and is identical with the quinone already described by Nietzki and 
Carstanjen. 

Starting with the five known xylidines, two ortho-, one para-, and 
two meta-, the two last melting at 134° and 135° respectively, the 
amido-azo-derivatives were prepared, and their constitution deter¬ 
mined. They may he summarised as follows :— 

1 2 3 6 12 3 

C 6 H 3 MeMeJT : KC 6 H 2 MeMe.brH 2 melts at 1105°. 

1 2 4 ‘3 or 5 12 4 

C*H s MeMe.tf : N.C 0 H 2 MeMe.NH 3 „ 179 

CeH 3 MeMe.]Sr : N.C 9 H 2 MeMe.NH a „ 78 

CeHaMeMel : N.C 6 H 2 MeMe.NH® „ 95 

CeHsMeMel ; N.C 6 H 2 MeMe.NH 3 „ 150 

C fl H 3 MeMe.N > N.C 6 H 2 MeMe.NH a . „ 110—11! 

The last of these ^ compounds was obtained from a mixture of 
unsymmetrical xylidine with paraxylidine. It has been previously 
obtained by Nietzki from commercial xylidine. 

The authors find that when metaxylene is nitrated with sulphuric 
and, nitric acids, in addition to ordinary nitro-xylene, the 1 ; 3 : 2 
is also produced. The two compounds may be separated by 
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fractional distillation, the new nitro-xylene passing over at 222—227°; 
its boiling point when pure is 225° (compare Grevingk, this vol., p. 144): 
By reducing the fractions obtained between these temperatures, a 
xylidine is formed which is identical with that obtained by Schmitz 
from araidomesitylenic acid. After purification by conversion into the 
acetyl derivative (m. p. 175°), it boiled at 214 , 5°. The constitution of 
the compound is represented by the formula 

0 6 H 3 Me 2 .3STH 2 [Me : Me : NH S =1:3:2]. 

W. B. D. 

New Ctimidine. By Nolting and Kohn (Bull. Soo. Chim 42, 
340).—A hew cumidine was prepared by heating the hydrochloride of 
symmetrical metaxylidine with methyl alcohol. This isocumidine, 
which is in all probability derived from the 1:2:3 trimethylbenzene, 
melts at 69°, and distils about 245°. W. B. D 

Secondary Amines. II. By W. Gebhardt (Ber., 17, 3033—3043). 
A continuation of the author's work on this subject (Abstr., 1884, 
1320). Methyl diphenylthiocarbamide is converted into metbylaniline 
and monophenyltbiocarbaraide, melting at 153°, by the action of 
alcoholic ammonia at 100 °, and into diortbotolylthiocarbamide and 
aniline by the action of orthotoluidine. The latter doubtless takes 
place in two stages: pbenyltolyltbiocarbamide is formed in the first in¬ 
stance, and is then converted into ditolylthiocarbamide by the toluidine, 

NHPh.CS.NMePh + C 7 H 7 .NH 2 = NHPh.CS.NH.C 7 H 7 + NHMePh 
NHPh.CS.NH.C 7 H 7 + 0 7 H 7 .NH 2 = CS(NH.C 7 H 7 ) 2 -h PhNH 2 . 
Ethyldipbenyltbiocarbamide, when boiled with aniline, is decomposed 
into ethylaniline and thiocarbanilide. Phenylmethylorthotolylthin- 
carbamide, melting at 121 °, splits up on boiling with aniline into 
diphenylthiocarbamide, orthotoluidine, and methylaniline, but the 
corresponding para-compound under similar treatment yields phenyl- 
paratolylthiocarbamide and metbylaniline. 

Allyiphenylethyltkioearbamide, C a H 5 .HN.CS.]NBtPh, is formed by 
fixing together ethylaniline and allylthiocarbamide. It is a crystal¬ 
line substance melting at 26° and dissolving freely in the usual solvent^. 

Symmetrical MeHN.CS.NMePh, crys¬ 

tallises in transparent prisms melting at 114°, and is soluble iu alcohol* 

Methylphenylethylthiocarbamide , MeHN.CS.NEtPh, and the preced¬ 
ing compound are decomposed by boiling with aniline, yielding 
diphenylthiocarbamide. 

MethylphenyUhiocarbamide , prepared from metbylcai'bimide and 
aniline, crystallises in six-sided plates which melt at 113° and dissolve 
freely in alcohol. 

Xtiethylallylthiocarbam'ide y C 3 H 5 HN.OS.NEt 2 , is deposited from its 
solution in alcohol or benzene, in long needle-shaped prisms raeltingat 55°. 

JDieihylorthotolylthiocarbamide , C 7 H 7 HN.CS,NEt 2 , melting at 102°, 
is decomposed, by boiling with aniline, into diethylamine and ortho¬ 
toluidine. 

Diethylamine combines with phenyl isocyanate, forming diethyl- 
phemjlcarhamide , PhHN.CO*NEt s , a crystalline compound melting at 
85°, soluble in alcohol and benzene. 


2 d 2 
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Di-/3~naphthylphenylcarbamide, PhHN.CO.N(O ioH 7 ) 3 , prepared by 
the action of carbanil on di-/3-naphthylamine, forms soft, white needle- 
shaped crystals melting at 179°, soluble in hot alcohol. 

Piperidine combines with phenylthiocarbamide, forming piperidyU 
phenylthiocarbamide , PhHN.CS.N ! C 6 Hi 0 , which crystallises in thick 
needles melting at 98°. 

Pip eridylorthotolyUhiocarb amide , and the corresponding para* com¬ 
pound, are deposited from their alcoholic solutions in prisms which 
melt respectively at 98° and 132°. Piperidylmethylthiocarbamide, 
MeHN.CS.hT i C 5 Hio, crystallises in rhombic prisms soluble in alcohol, 
and melts at 125°. P ip eridylphenylcarb amide, PhHN.OO.N i C 5 H 10 , 
formed by the action of carbanil on piperidine, crystallises in prisms, 
melts at 168°, and dissolves in alcohol and benzene. Pip&ridyltliio- 
carbamide, H a N.CS.N I G 5 H 10 , is prepared by evaporating a solution 
of piperidine 'sulphate and potassium thiocyanate to dryness, and 
extracting the residue with alcohol. It crystallises in four- or six-sided 
plates, and melts at 92°. The crystals are soluble in alcohol, water, 
warm acetone, and warm chloroform. 

Conylphenylthiocarbamide , PhRN I CS.NI C$H J6 , forms silky needles 
or prisms, soluble in alcohol, and melts at 88 °. Oonylpheny har b amide, 
PhHRCO.N ‘ C 8 H 1S , dissolves freely in all the ordinary solvents, and 
is with difficulty obtained in a pure state. 

Methylphenylurethane, NMePh.COOEt, is prepared by slowly adding 
ethyl chlorocarbonate to methylaniline largely diluted with ether. 
Methylaniline hydrochloride is deposited, and the urethane remains in 
solution: 2 NHMePh + QOQLOM** NMePh.COOEt + NHMePh,HOL 
The urethane is an oily liquid boiling at 244°. W. C. W. 

Ethenyldiphenyldiamine. By No l ting and Weingartner (Bull 
Soe. Ckim., 42, 334).—Acetanilide hydrochloride when heated at 250° 
in a sealed tube for one hour, yields ethenyldiphenylamidine hydro - 
Qhlonde, NHPh.CMe : NPh,HCl, but if heated at 300—880° for IS¬ 
IS hours, bases of the quinoline series are obtained, together with 
aniline and tarry compounds. Two of the quinoline bases were 
isolated, one of the formula CuH n N, boiling at 265—268°, the other 
of the formula C^H^N, boiling at 283—285°. Tarry compounds are 
formed when these compounds are heated with phthalic anhydride. 

W. R. D. 

Derivatives of Cumidine and Amidoazobenzene. By Noi/rwa 
and Batjmann (Bull. Soc . Ohim ., 42, 335).—Amidoazocumene melting 
at 138° yields, on reduction, an orthodiamine of the constitution 

12453 1 245 

C 6 H 8 MeMeMe,Nl N.CeHMeMeMe.NH 2 . Pseudocumenol, CgHaMe^OH, 
from pseudocumidine, readily combines with diazo-derivatives. Psendo- 
cumidine hydrochloride, when heated with methyl alcohol at 300° in a 
sealed tube, yields tetrameihylamidolenzene, CsHMe^NHa, which boils 
near 250°, and forms an acetyl-derivative melting at 210 °. The same 
baseis obtained when mesidine hydrochloride is treated in a similar 
r* The new amine therefore has the constitution 

: NHs = 1 : 3:4:5 t «]. 
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By nitrating a solution of amidoazobenzene in sulphuric acid, an 
isomeride of the nitroamidoazobenzene, prepared by Nolting and 
Binder, is obtained. Its constitution has not yet been established. By 
methylating paradimetkylamidoazobenzene, NH-j.CsH^NN.CeH 4 ,NMe 2 , 
the tetrametkylazyline of Lippmann and Fleissner is obtained. 

W. R. D. 

Azo-derivatives. By Nolting and Baumann (Bull. Soo. Ohim., 
42, 340).—By heating dimethylamidoazobenzene with sulphuric acid 
at 100 ° dinietkylamidoazobenzenesnlphonic acid is obtained; on reduc¬ 
tion, it yields sulphanilic acid, together with dimet}iylpara'pl%enylene~ 
diamine . The sulphonic acid, therefore, has the constitution 

SO a H.CaH*N: N.CeMMe, [S0 3 H : N 2 : NMe 2 =4:1:4], 
and is identical with the acid which is produced by the reaction of 
paradiazophenylsulphonic acid with dimethyl aniline. The sulphonic 
acid of paratolylazodimethylaniline has an analogous structure, for on 
reduction it yields dimethylphenylenediamine and amidocresylsul- 
phonic acid. W. R. D. 

Diazoamido-derivatives. By Nolting fm&Bwmu(BullSoc. Ohim. 9 
42, 336—337, and 341—342).-—By the reaction of paradiazotoluene 
chloride with aniline, and of diazobenzene chloride with paratolpidine, 
a diazo-arnido-compound is obtained, which, when dissolved in benzene 
and treated with bromine, forms diazotoluene bromide and tribrom- 
aniline. Hence the derivative has the constitution C 5 H 4 Me.N 2 .NHPh. 
When boiled with dilute acids, it yields toluidine and phenol, together 
with cresol and aniline, and, when reduced by stannous chloride, 
phenylhydrazine and paratoluidine are formed. The diazo-amido- 
derivative formed when parabromo-diazobenzene chloride reacts with 
aniline, or parabromaniline with diazobenzene chloride, yields brom- 
aniline and phenol when boiled with dilute acids. Both the foregoing 
compounds have been described by Grriess. With aniline, paranitro- 
diazobenzene chloride forms a derivative which, under the influence 
qf dilute acids, yields nitraniline and phenol; when it is heated with 
aniline, amidoazobenzene, nitraniline and a small quantity of p&ra- 
nitramidoazobenzene are produced. The latter compound haelts at 
203—205°, and on reduction yields symmetrical diamidoazobenzene, 
NJH 2 ,O 8 H 4 ,N 2 .O 0 H 4 .NH 2 , the parent base of the azylities. 

Methylaniline and diazobenzene chloride famish a derivative, 
which, on reduction, forms phenylhydrazine and methylaniline. 

Diazobenzene chloride does not react with paramtraniline. Nitro- 
diazobenzene chloride does not react with methylaniline to form a 
diazamido*derivative, but yields an isomeric amidoazo-componnd of 
the formula NOa.C 5 H 4 .N 2 .G 5 H 4 .NHMe. When nifcrodiazobenzene 
chloride is acted on by toluidine, a diamidoazo-compound is obtained, 
which reacts with ortbotoluidine, forming amidoazotoluene, together 
with a nitro-derivative, melting at 198 °, o? the formula 

NK 08 H 4 N : NO«H 3 Me.NH 2 
This yields methylazyline when carefully reduced. 

The diamidoazo-derivative obtained by acting on nitrodiazobenzene 
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chloride with paranitrotoluidine reacts with aniline, forming chiefly 
nitroamidoazobenzene. 

The product of the action of ethylaniline on diazobenzene chloi'ide is 
a substance of formula PhN l JST.NPhEt, whilst with diazotoluene 
41 

chloride it yields C 6 H 4 MeN! N.NPhEt. These compounds are decom¬ 
posed whon boiled with dilute acids; the first yields phenol and 
ethylaniline, the second paracresol and ethylaniline. An isomeride of 
the toluene derivative has been prepared by Gastiger, by acting on 
diazobenzene chloride with methyl paratoluidine. It has the formula 
PhlST; N.N.EtC 7 H 7 , and forms crystals which melt at 38—39°. It 
yields phenyl- and ethyl-paratoluidine when heated with dilute acid, 
whilst on reduction it forms paratoluidine and phenylhydrazine. The 
methyl derivative of this compound forms crystals which melt at a 
low temperature. Two nitro-derivatives have been obtained, melting 
respectively at 55° and 104—105°. When boiled with dilute acids, 
all these derivatives yield ethylparatoluidine, together with paracresol 
in the case of the methyl derivative, metanitrophenol in. that of the 
first nitro-derivative, and paranitrophenol in that of the second. 

W. R. D. 

Tetramethylazyline. By Nolti m and Kohn (Bull Soc . Chirn,, 
42, 334).—By acting with dimethylaniline on the diazo-derivative of 
dimethylparaphenylenediamine, symmetrical tetramethy Idiamidoazo- 
benzem is obtained, 

NMeAM 2 .Cl + PhOTfe, == NMe 2 .C 6 H 4 .N^CeH 4 .NMe a + HOI 

This compound is identical with the 4 tetramethylazyline described by 
Lippmann and Eleissner. W. R. D. 

New Synthesis of Pararosaniline. ByJ. Zimmermann and A. 
Muller (Ber., 17, 2936—2938).—If a mixture of 20 grams paranitro- 
benzylidene bromide and 25 grams aniline is gradually heated, the 
anilide is formed. If the heating be continued to 145", an energetic 
reaction takes place, the temperature of the mixture rises quickly to 
200®, and the whole has the appearance of a magenta-melt. From 
this mbit, the authors have succeeded in isolating pararosaniline. The 
residue insoluble in water dissolves readily in alcohol, and is a colour¬ 
ing matter of slightly bluer shade than pararosaniline. The authors 
believe it to be a phenylated pararosaniline formed by the further 
action of the excess of aniline. The authors endeavoured to prepare 
paranitrobenzylidene chloride in order to investigate the action of 
aniline on this compound, but up to the present without success. 

L. T. t; 

A New Resorcinol Blue. By R. Benedict and P. Julius 
(Mbvatsh. Ohrni.y 5, 534—-535).—By heating together 55 grams of 
resorcinol with 18 grams of sodium nitrite at 130°, a blue colouring 
matter is obtained which dissolves in water, forming a dirty bluish- 
Violet elution, and is soluble in alcohol and in sulphuric acid forming 
; Wne solutions. This colouring matter is reduced by zinc-dust in 
;formixs^ colourless solutions which are oxidised 
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easily by exposure to .the air, with reproduction of the blue com¬ 
pound. P. P, B. 

Action of Acetamide on Phenylcyanamide. By F. Berger 
( [Monatsh. Ghem 5, 451—471).—With the expectation of obtaining 
a phenylaeetoxylguanidine, the author heated together a mixture of 
2 parts by weight of phenylcyanamide and 1 of acetamide. The 
inaction which takes place is of a complex character, ammoniacal 
vapours, and also those having an odour of nitrile compounds being 
produced, whilst a sublimate of ammonium carbonate is formed, and 
a residue is left from which water dissolves out acetanilide. The 
residue, after extraction with water, yields to boiling alcohol, a mix¬ 
ture of two bases which can be separated by the different solubilities 
o£ their hydrochlorides in alcohol. The less soluble hydrochloride 
crystallises from alcohol in silky needles of the composition 
C39H<, 6 N u ,2HCi 4- SjfEfcOH; by decomposition with caustic potash it 
yields the base C 3 9 H. 36 Nn; this crystallises in needles melting at 222°. 
The solution of the base in glacial acetic acid yields with bromine a 
compound, CaoHaoNuBre, crystallising from glacial acetic acid in small 
grains composed of microscopic needles. Nitric acid converts the 
base into a yellow compound which is turned to a dark red colour by 
alkalis. The base heated in sealed tubes with hydrochloric acid at 
150'' yields aniline, at 200—250°, aniline and ammonia. 

The soluble hydrochloride yields a base, Ci 5 H 16 Nb, melting at 212— 
213°; it is easily soluble in alcohol, ether, and glacial acetic acid, and 
sparingly soluble in hot benzene. Its hydrochloride, Ci 6 H 16 N 8 ,H01, 
crystallises from alcohol in shining needles melting at 252°. Besides 
these substances, the product of the reaction of phenylcyanamide and 
acetamide contains a substance insoluble in the ordinary solvents, the 
composition of which has not been ascertained. P* P, B. 

Action of Ammonia and Amines oh Thioearbamides, By 

W, Gebhardt (Per., 17, 8043—3046).— Alcoholic ammonia at 100° 
converts thiocarbanilide into monophenylbhiocarbamide and aniline^ 
and it decomposes di-/3~naphthylthiocarbamide into /3-naphthylamine 
and mononaphthylthiocarbamide melting at 180°. 

Amines replace the two tolyl-groups in di-prthotolylthiocarbamides 
thus with aniline the following reaction takes place: CS(NHC 7 H 7 ) a + 
2PhNH 2 = CS(NHPh)a 4 20 7 H 7 .NH 2 . 

Di-parutolylthiocarbamide does not appear to undergo an analogous 
decomposition. Aniline converts metamononitrophenylthiocarbamide 
into metanitraniline and thiocarbanilide. It also decomposes toluyl- 
enedithiocarbamide, GjH 6 * (NH.CS.NHaV and toluylenediphenyldi- 
thiocarbamide, C 7 H 6 l (JSTJBL.CS.NHPh)a, forming toluylenediamine and 
thiocarbanilide* W. O. W. 

A Reaction of Aldehydes. By A. Calm (Ben, 17,2938—2941),— 
Amidodimethylanilime, NH 2 .C«H 4 .NMe 2 , reacts very readily with 
aldehydes both of the aliphatic and aromatic series. When the base is 
mixed with the aldehyde, either alone or in alcoholic solution,, a spon# 
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taneous rise of temperature takes place and the condensation-product 
formed crystallises out. 

ParabemylidetieamidodmethylaniUne or benzylideneparadimethyl- 
phenylenediamine , CHPh ! N.C 6 Hi.NMe 2 , thus obtained from benz- 
aldehyde and paramidodimethy 1 aniline, forms pale-yellow glistening 
scales or needles which melt at 93°. It is soluble in ether and benzene 
and in boiling alcohol. It is a bivalent base and yields a dihydrochlo - 
ride , 0 15 H 16 K 2 ;2HC1. 

The author has obtained similar compounds with salicylaldehyde, 
cuminaldehyde, anisaldehyde, ,&c., which will be described shortly, 
and he is also investigating the action of other unsymmetrical di- 
substituted diamines. L. T. T. 


Condensation-products of the Derivatives of Salieylaldehyde. 

By A. Rossing (Ber 17, 29b8—3010).— Orthaldehydophmoxyace&trT 
mid, COH.C 6 H 4 .O.CH 2 .COOH, is prepared by gently fusing equivalent 
quantities of monochloracetic acid and salicylaldehyde. The product 
is mixed with a sufficient quantity of sodium hydroxide solution 
tap, gr, 1*2—1'3) to render it strongly alkaline, and heated on a water- 
bath wifch^ continual stirring until the mass thickens. It is then 
dissolved in hot water and the solution is acidified with hydrochloric 
acid, when the acid is deposited in crystalline plates or occasionally as 
an oil. The crystals melt at 132° and dissolve freely in alcohol, ether, 
and in hot water. The concentrated aqueous solution yields precipi¬ 
tates with magnesium sulphate, copper sulphate, silver nitrate, and 
lead acetate. It exhibits all the characteristic reactions of an aide* 
hyde. The ethylic salt of the acid crystallises in needles melting at 
1x4°, and is soluble in alcohol and ether. On the addition of bromine 


to a hot aqueous solution of aldehydophenoxyacetic acid, the mono* 
bromo-derrvative, CgB^BrO*, is deposited in silky needles melting at 
163 d ; it is soluble in alcohol, ether, and chloroform. 

Aniline unites directly with aldehydophenoxy ace tic acid to form the 
compound NHPh.CH(0H).0 6 H 4 .0.(JH2.C00H. This substance is not 
attacked by ammonia, but it combines with acids to form salts. The 
hydrochloride, CjsHisNO^HOl, crystallises in yellow needles, melts at 
19Q*~191°, and is soluble in hot water and alcohol. The sulphate. 
OiaHisHOijHgSO*, melts at 186°. 

The acid also combined with phenylhydrazine, yielding the compound 
NJEIPh . OH.CgHi.O.OHa.COOH, It is a red crystalline substance 
which begins to soften at 60° and melts completely at 105°. It dis¬ 
solves freely in alcohol, ether, and in alkalis. When oxidised with 
potassium permanganate, al&ehydophenoxyacetic acid yields mlimU 
oxy acetic acid, COOH.C 6 H 4> 0,CH>>,COOH, a crystalline compound 
mblting at 187°. The acid is soluble in alcohol, ether, and m hot 
water. Neutral solutions form precipitates with lead, copper, and 
silver salts. . The latter, C 9 H B Ag 205 , is soluble in much water. The 
calcium, barium, strontium, potassium, and sodium salts of the acid 
/ They dissolve freely in water. Diethylic mUcylmy- 
'is an oily liquid which is decomposed by distil la- 
the adtioa of alcoholic ammonia at 100°, it is converted into 
awUv.,, ; ■ i ' „ 
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Orthocotimarowyacetic acid, COOH.CH CH.CeH^O.GH^COOH, pre¬ 
pared by the action of acetic anhydi’ide and anhydrous sodium acetate 
on aldehydophenoxyacetic acid, is deposited from a hot aqueous solu¬ 
tion, in needle-shaped crystals melting at 190°. The acid is soluble in 
alcohol, ether, and in hot water. Its lead, silver, and magnesium 
salts are either insoluble or sparingly soluble in water. The dibromide 
of coumaroxyacetic acid is a crystalline body ; it melts at 220°, and is 
soluble in alcohol and ether. It is probably converted into propiol- 
phenoxyacetic acid, COOH.O : C.C 6 H 4 .O.CH 2 .COOH, by the action of 
alcoholic potash. 

If an excess of sodium acetate is used in the preparation of coumaroxy¬ 
acetic acid, coumarone, is formed. Coumaroxyacetic 

•acid is converted into its anhydride, C 6 H 4 < ^ ’qq> 0. when 

it is heated for a few minutes with a concentrated solution of phosphoric 
acid. The anhydride melts at 176°, and dissolves easily in alcohol 
and ether. It readily absorbs bromine-vapour, yielding the dibromide 
which crystallises in orange-coloured needles melting at 213°. A 
bluish-green amorphous substance of the composition C 9 H 7 N0 3 is pre¬ 
cipitated on the addition of water to a solution of the phenylhydr- 
azine-derivative of aldehydophenoxyacetic acid in warm sulphuric acid. 
The precipitate dissolves in alkalis, forming a cherry-coloured solution, 
and in alcohol with a bluish-green coloration. The same compound 
is formed when equivalent quantities of orthoxybenzylidenephenyl- 
hydrazine and monochloracetic acid are heated at 100°. 

DicMetybrihoxybenzylidentyhenylhydrazim, OSu.CeHi.CH I $T a JcPb, 
is deposited from alcoholic solutions in large prisms melting at 133°; 
it is soluble in benzene, ether, chloroform, hot alcohol, and in hot hydro¬ 
chloric acid. It is decomposed by distillation into acetic acid, phenol, 
acetanilide, and a reddish-yellow crystalline compound melting at 113°. 
The dibromide , CtfHiaN-jC^Bra, is an unstable crystalline compound. It 
is decomposed by boiling with alcohol, with elimination of hydrobromic 
and acetic acids. The solution on cooling deposits crystals of man~ 
acetyloxydibromobenzylidenephenyIhydrazine, OAo.CaHaBrj.CH’.N'aHPh; 
this melts at 188* and dissolves in chloroform and benzene. It is 
decomposed by the action of hot hydrochloric acid, yielding phenyl- 
hydrazine hydrochloride. It is decomposed by alkalis, forming 
hydr o%ydibromoh mzy Udeneph eny Ihy (bra tine, OH.CflH 2 Br 2 .CH I N 2 HPh, a 
crystalline Bubstance melting at 148°, soluble in alcohol, chloroform, 
benzene, ether, and dilute alkalis. Diacetyhrtho$ydibrowwbemyUd$ne~ 
phmylhydmzine , £cO.CeH 2 Br 2 .CH ; N 2 ScPh, prepared by heating the 
monacetic-derivative with acetic anhydride, crystallises in white 
needles which melt at 158*, The crystals dissolve freely in alcohol, 
ether, benzene, and chloroform. w. CL W. 

Teafephthalophenone, 'ByWovnm and Kean (Bull Sqg. Ohim 
42, 88^).—This compound, CaH^OOPh)* (I t 4], is obtained by 
acting on benzene with terephthalyl chloride in presence of alumi¬ 
nium chloride. It is a white crystalline solid, insoluble in water, but 
soluble in alcohol and ether^ The alcoholic solution is not attacked 
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by alkalis. From these properties, the compound appears to hare the 
constitution of a diacetone, such as Ador’s isophthalophenone, and 
not that of a lactone like the phthalophenone of Friedel and Crafts. 

W. B. D. 

Quinones. By Bolting and Baumann (Bull. Soc. Chim ., 24, 341). 
—Quinones are obtained by distilling solutions of the sulphates of 
various bases with chromic acid. Mesidine yields meta-xyloquinone ; 
crystallised cumidine yields para-xyloquinone; unsymmetrical meta- 
xylidine yields toluquinone in small quantity, and metatoluidine the 
same quiaone in large quantity. W. B. D. 

Derivatives of Azocumic Acid. By P. AlexiSeff (Bull. Soc . 
Chim., 42, 321).—Azocumic acid is prepared by acting with sodium 
amalgam on nitrocumic acid. It forms ruby-red crystals having a 
sp. gr. of about 9*24, and melts with decomposition at 280°. The 
crystals dissolve in alcohol, and to a less extent in ether and chloro¬ 
form, but are insoluble in benzene, light petroleum, and water. Con¬ 
centrated sulphuric acid dissolves them, and when the red liquid is 
heated aud precipitated with water, a brown flocculent substance fails, 
leaving a blue liquid. Nitric acid also dissolves azocumic acid to a 
cherry-red liquid, which becomes green when it is diluted with water. 
If previously heated and ammonia then added, a yellowish-red liquid 
with a fine green fluorescence is obtained. The action of potassium 
permanganate on an alkaline solution gives rise to azoxyisopropyl* 
benzoic acid. By the action of powdered zinc or sodium amalgam on 
ah alkaline solution of the acid, it is decolorised, with formation Of 
hydrazocmnic acid . The metallic and ethereal salts of azocumic acid 
were also prepared. W. B. D, 

Melilotie Acid and Anhydride. By H, Hochstetxer (Annalen, 
226, 355—363).—An aqueous solution of melilotie acid is partly 
converted into the anhydride by boiling. The anhydride combines 
with water very slowly at the ordinary temperature. It does not dis¬ 
solve readily in a hot concentrated solution of potassium carbonate. 
Melilotie acid is completely converted into the anhydride by the action 
of hydrobromic acid at the ordinary temperature. It is probable that 
orthobromhydrocinnamic acid is* first formed, which afterwards de¬ 
composes into hydrogen bromide and melilotie anhydride. 

Melilotie anhydride is converted into coumarin by the action of 
bromine-vapour at 170°. At the ordinary temperature, bromine acts 
on a solution of the anhydride in carbon bisulphide, forming mono- 
bromoinelilotic anhydride, Cel^BrC^. This compound is deposited 
from its solution in chloroform in colourless prisms, which melt at 
106°, and do not decompose at 180°. Boiling water slowly converts it 
intoi fei^momelilotic acid, CsHaBrCV This acid crystallises in rectan- 
gular plates soluble in alcohol and in warm chloroform. It melts at 
with decomposition into water and the ajihydride. 
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Action of Hydrobromic Acid and Bromine on Coumarin, 
Coumarone, and Orthocoumaric Acid. By G-. Ebert (, Annalen, 
226, 347—355; comp. Abstr., 1883, 471).—When hydrogen bromide 
is passed into a solution of coumarin in strong hydrobromic acid, 
crystals melting at 42° are deposited, which rapidly decompose into 
hydrogen bromide and coumarin. Coumarin dibromide is decomposed 
by boiling with water; it splits up into coumarin and free bromine. 
The latter acts on the coumarin and on the dibromide, yielding 
a-dibromocoumarin and /3-bromocoumarin, which have been previously 
described by Perkin (this Journal, 1870, 368; 1871, 37). 

To convert coumarin into eoumaric acid, 10 grams of coumarin are 
added to a solution of 3'5 grams sodium in 60 c.c. absolute alcohol. 
The mixture is boiled for 1£ hours in a flask provided with a reflux 
condenser. It is then diluted with water, the alcohol distilled off, and 
the acid precipitated from the residue by hydrochloric acid. Coumaric 
acid is converted into coumarin by the action of hydrobromic acid 
at 0°. Bromine slowly acts on coumaric acid dissolved in carbon 
bisulphide, forming /3-dibromocoumarin. Monobromocoumarone , 
C 8 H 5 BrO, is formed by the action of alcoholic potash on the dibro¬ 
mide. It crystallises from alcohol in colourless needles which are 
soluble in water, and melt at 36°. W. C. W. 

Thiosulphonie Acids and Sulphinic Acids of Toluene. 

By J. Perl ( Ch&m. Cen.tr 1884, 468).— DiamidotolueneparathiosuVpho¬ 
me acid , C 7 H 5 (lSfHa) 2 .S 02 SH, is obtained by acting with ammonium 
sulphide on dinitrotolueneparasulphonic chloride, and decomposing 
the resulting ammonium salt by hydrochloric or glacial acetic acid. 
It crystallises in silky needles, and decomposes at 152°. By the 
action of acids, it is converted into the sulphinic acid , C 7 H 6 (NH 2 ) 2 .S 02 H, 
with separation of sulphur. Diamidotolueneparasulphinic acid is 
converted by nitrous acid into a voluminous brick-red compound, 
which is apparently the corresponding diazo-derivative. When dinitro- 
toluenesulphonic chloride is acted on by zinc-dust, the product treated 
with barium hydroxide, and the barium salt obtained decomposed by 
means of sulphuric acid, dinitrotohoeneparasulpfimio acid , 

C7H 6 (N0a) 2 .S02H, 

is obtained, and may be converted into diamidotolueneparathiosulpho- 
nic acid by the action of ammonium sulphide. 

When disulphanilic acid is submitted to the action of potassium 
permanganate, the azotetrasulphonate> Ce^SOaKVNarOeHsCSQsK)^ 
is produced, and crystallises with 3 mols. HaO. The free acia has not 
been obtained, as the addition of an add throws down , a sparingly 
soluble hydrogen potassium salt. The chloride melts at 91°, and the 
amide at 229—230°. < A. K. M. 

Phenylhydrazine-derivatives of a- and ^-Naphthaquinone. 
identity of the a-Derivative -with Benzeneazo-a-naphthol. 
By T, ZiNckb and H. Btndbwald (Ber 17* 3026—3033 ).—,a~Naphtha* 
quinonehyckazide is precipitated when an aqueous solution of phenyl- 
hydrazine hydrochloride is added to a solution , of a-naphth&quinone* in 
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glacial acetic acid. It is purified "by solution in baryta-water, precipi¬ 
tation by hydrochloric acid, and recrystallisation from alcohol. 
a-Naphthaquinonehydrazide is identical with benzeneazo-a-naphthol. 
p-Naphthaquinonehydmzide melts at 138°, and closely resembles but 
is not identical with benzeneazo-/3-naphthoi. It neither combines 
with acids nor bases, but it unites with bromine, forming a crystalline 
dibromide, Ci 6 HioBr 2 N 2 0, melting between 215° and 219°, The 
authors suggest the following formulas for these substances:—Ben- 
zeneazo-jS-naphthol, 

C 10 H 6 O.K 2 HPh [NoHPh: 0 = 1:2]; 
^-naphthaquinonehydrazide [0 : H 2 HPh = 1 : 2]. W. 0. W. 

Binaphthylcliquinone. By 0. Korn (Ber., 17, 3019—3026).— 
The dinaphthyldiquinone of Stenhouse and Groves (Trans., 1878, 418) 
yields Lossen’s «a-dinaphthyl ( Anncden , 144, 27) when it is heated 
with zinc-dust, and A dor’s diphthalylic acid (this Journal, 1873, 67) 
on oxidation with potassium permanganate. Hence it follows that 
the constitution of the diquinone may be represented as 

0 _ _ 0 

°\ _ ✓—<_> 

<.. > o 

Dinaphthyldiquinone unites with aniline, forming a tetmnilide , 
C 2 oH 8 (NHPh) 2 0 2 (NPbL) 2 , crystallising in glistening metallic plates of 
a dark red colour. The crystals dissolve in glacial acetic acid, but are 
insoluble in the ordinary solvents; they melt at 248—250°. The 
hydrochloride , C^Haol^C^(H Cl) 2 , is freely soluble in alcohol and spa¬ 
ringly soluble in water. In the preparation of the tetranilide, Zincke’s 
/3-naphthaquinonedianilide (Abstr., 1882, 967) is obtained as a bye- 
product. 

Ip order to distinguish between (1) *-naphthaquinol, (2) 0-naph- 
thaquinol, and (3) ^-dinaphthyldiquinol, the author acts on them with 
nitric acid of sp. gr. 1*48, when they are converted into (1) a-naph- 
thaquinone, (2) nitro-/3-naphthaquinone, and (3) p-dinaphthyldiqui¬ 
none, or they may be converted into their acetic derivatives s 

(1) diacetyl-a-naphrhaquinol, forms transparent plates melting at 129% 

(2) tetracetyl-/3-dinaphthyldiquinol, silky needles which melt with 
decomposition at 166°, (3) diacetyl-/3-naphthaquinol, transparent 
plates melting at 106°. 

. Diebermann’s a-dinaphthyldiquinol yields $3-dinaphthyl on distilla¬ 
tion with zinc-dust. 4 W. 0. W. 

Methylphenanthrolme. By Z. H. Skratjp and 0 W. Fiscimi 
(Monatsh. Chem., 5, 623—530).—By heating nitrobenzene and 
tofeylene&iamine [0H 3 : !NH 2 : NH 2 = 1:2: 4] together with sulphuric 
and glycerol, a base is obtained which the authors style methyl* 
This compound is obtained from the product of the 
by treating it first with caustic soda and subsequently dm- 
mass so obtained in hydrochloric acid. Prom 
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this solution, alcohol precipitates the hydrochloride. The hydro¬ 
chloride is next converted into the chromate, from which the pure 
base is obtained. It melts at 95—96°, boils at a temperature above 
360°, and resembles phenan thro line in its general characters (Abstr., 
1883, 86). It unites with water to form a crystalline compound 
having the formula Oi 3 HioN 2 4- 5H 2 0. The hydrochloride , CisHio^HCl 
4- 4H 2 0, is easily soluble in water, and crystallises from dilute 
alcohol in long transparent needles. The chromate , (O l3 Hi 0 N^B^CrsO?, 
forms yellow needle-shaped crystals, which are sparingly soluble in 
water. The 'platinochloride, CisHio^H^PtCls 4* 2H 2 0, is obtained as 
a light yellow crystalline precipitate. The compound of the base 
with piorio acid is obtained as a crystalline precipitate sparingly 
soluble in boiling alcohol, and melting at 253°. 

Phenanthrolinecarhoxylic acid , Ci 3 HsN 20 2 , is obtained by oxidising 
methylphenanthroline with chromic acid. It melts at 277°, is almost 
insolnble in hot water, and sparingly soluble in alcohol and acetic 
acid, but is dissolved alike by alkalis and by mineral acids. 

The calcium salt crystallises in opaque needles having the formula 
2[(Ci3H7hr20 2 )oCa 4- 5H 2 0] + CwHsNsOg, and on distillation yields 
phenanthroline. The formation of phenanthroline from this acid, and 
the production of methylphenanthroline from toluylenediamine, show 
that the constitution of these compounds may be expressed by the 
following formulae:— 

Me COOH 



Methylphenanthroline. Phenanthrolinecarhoxylic acid. 

P. P. B. 

New Method of Preparing Phenanthroline. By 2. H. 
Skraup ( Monatsh . Ghem 5, 531'—533).—As /3-amidoquinoline 
yields phenanthroline when heated with nitrobenzene, glycerol, and 
sulphuric acid, its amido-group probably occupies the position 4. 

P. P. B. 

Constitution of Terebic and Teraconie Acids. By B. Frost 
(Annalen , 226, 363—376 ).—Wthyl teracomte , CftH 8 (COOFt) 2 , pre¬ 
pared by saturating an alcoholic solution of teraconie acid with 
hydrogen chloride, is a colouidess liquid boiling at 254°. Teraconie 
acid is not acted on by nascent hydrogen,^ but it is converted into 
terebic acid by the action of hydrobromic acid, or of hot hydrochloric 
or sulphurio acid. Monobromoterebic acid is produced when 
bromine is added to the aqueous or ethereal solution of teraconie acid. 
Monobromoterebic acid forms colourless crystals which melt at 151° 
with decomposition. It is soluble in ether, but is decomposed by hot 
water, yielding terebilic acid. A chloroterebic acid is formed when 
chlorine acts on teraconie acid in presence of water, but this substitu¬ 
tion-product is not identical with the chloroterebic acid described by 
Williams (this Journal, 1874, 70) and by Roser (Abstr., 1884, 459). 
It forms rhombic prisms a : h : c « 0*9827 : 1: 0*7137. The acid 
melts at 168° with decomposition, and is easily decomposed by water, 
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yielding terebilic acid, C 7 H 8 0 4 . Nascent hydrogen from sodium 
amalgam converts terebilic into terebic acid. Terebilic acid slowly 
decomposes at 250—255, forming a crystalline lactone which melts at 
8° and boils at 207°. It is probably identical with the terelactone 
which Geisler (Abstr., 1882, 41) obtained from dibromoeaproic acid. 

When terebic acid is heated in sealed tubes at 160° with a largo 
excess of baryta-water, it splits up into succinic acid and acetone. 
This reaction can only be explained on the assumption that terebic 

acid has the constitution COOH.CH<(q^^ 2 q>CO. Terebilic acid 
will then be represented by COOH.C<Jq^ q )>CO. 

w. c. w 

Wood-oil from Cochin China. J. L^on-Soubbiran ( J, Pharw. 
[5], 10, 251—254).—The oil is yielded by several trees of the family 
Dipterocarpus. The method of extraction is described. On standing, 
two layers form, a clear upper one somewhat fluorescent, and a lower 
one thicker and darker. The density of these oleo-resins is about 
0*96—0*966. The light oil mixed with water and distilled yields about 
30 per cent, of an oily distillate ; distillation commences at 242° and 
may be continued up to 295° in the case of both oils. Fuming nitric 
acid acts very violently on the oil; nitric acid gives a violet 
coloration, sulphuric acid a red, and hydrochloric acid a reddish- 
violet with it. Iodine also has an energetic action. It is used as a 
varnish and lacquer and also as a substitute for copaiva. H. B. 

Eucalyptole. By E. Jahns ( Ber 17, 2941—2944).—The author 
has investigated the oil obtained by distilling the fresh leaves of 
Eucalyptus globulus. On rectification, the principal portion of 
this oil distilled between 170—180°, the remainder consisting of 
high-boiling terpenes and traces of a phenolic compound. The 
portion boiling at 170—180° still contained terpenes together with an 
oxygenated compound. This latter was isolated by the help of its 
hydrochloric acid compound, as recommended for cyneole by Wallach 
and Brass (this vol., p. 171). Thus purified eucalyptole has the formula 
CioHieO. It boils at 176—177° (column in vapour), has a sp. gt\ of 
0*923 at 0°, and is optically inactive. The authors find that this 
substance is identical with cyneole and the chief constituent of oil of 
cajeput (see Wallach, “ Ethereal Oils,” this vol., p. 171). They believe 
that the eucalyptole obtained by Cloez ( Gmnpt . rend,, 1870, 70, 687) to 
which he ascribed the formula Oi 2 H 2 oO, still contained terpenes, 
whilst that described by Faust and Homeyer (Ber., 7, 63) as being 
free from oxygen was probably obtained from another species of 
Eucalyptus . L. T. T. 

Stearopten from Essence of Patchouli. By H. C. 0. Matsoh 
(J. Pharnu [5], 10, 223—224, from Amer. J, of Pharm ., 1884).—This 
camphor is purified by solution in alcohol and then in ethex*, from 
which last it crystallises in hexagonal prisms. It melts at 55—56°, 
and has a vapour-density of 8*00 at 824°. Heated with zinc chloride, 
one molecule of water and leaves a hydrocarbon, or 
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Camphoronie Acid. By J, Bredt (Annalen, 226, 249—261).—> 
The properties of camphoronic acid have been investigated by Kachler 
(Ann,, 159, 281) Kissling, JSTeugebauer, and Hjelt (Abstr., 1880, 
669), who regard the substance as a lacfconic acid. The author 
obtained the acid from the mother-liquors from the preparation of 
camphoric acid, by precipitation as a barium salt. This salt is 
decomposed by hydrochloric acid, the mixture evaporated to 
dryness and the residue extracted with ether to dissolve out the 
camphoric acid. After removing the ether, the aqueous solution of 
the acid is nearly neutralised with milk of lime, and heated at 100°, 
when the pure calcium salt, Ca 3 (C 9 H u 0 6 )2 + 12H 2 0, is deposited. 
The author’s results differ in several respects from those of his 
predecessors. The barium salt, Ba 3 (CgHH0 6 )2, is anhydrous and the 
silver*salt, CgHnOeAga, crystallises with 1 mol. H*0. Triethyl cam- 
phoronate, C 9 Hn 0 6 Et 3 , formed by the action of ethyl iodide on the 
anhydrous silver salt, boils at 301°. The diethyl salt, which has been 
described by Kacliler, is decomposed by distillation into alcohol and 
the monoethylic salt of anhydrocamphoronic acid. 

The author regards camphoronic acid as isopropyltricarballylic acid, 
and gives his preference to the first of the following formulas 

COOH.CH 2 .CPr^(COOH).CH 2 .COOH, or 
COOH.CH 2 .CH(COOH) .CHPr^.COOH; 

CH 2 .CPr0.CH 2 

he regards camphor as having the constitution | | | 

CH 2 .CMe.CO 

W, 0. W. 

Existence of Crlycyrrhizin in several Vegetable Families, 

By E. Gtjignet (Oomyt. rend., 100, 151—153).—Glycyrrhizin exists 
not only in several species of Legnminosm, but also in some plants of 
perfectly distinct families ; for example, it occurs in large quantity in 
the rhizomes of Polyyodium vulgare , which grows abundantly in the 
neighbourhoods of Paris and Brest, and in the Vosges, also in the 
rhizomes of P. semipennatifidum , var. indursum , which grows on the 
temperate regions of the Andes. Both these plants are used as sub¬ 
stitutes for liquorice. 

The best method of extracting glycyrrhizin is to treat the dried and 
powdered plant with acetic acid of 8°, mix the solution with alcohol, 
filter, evaporate the filtrate to a syrup, and add water, which dissolves 
out ammonium acetate and other impurities but leaves the glycyr¬ 
rhizin undissolved. 

The paper concludes with a summary of the chemical history of 
glycyrrhizin, 0. H. B, 

Glucoside from Stryehnos Nux-Vomica. By W. B. Dunstan 
and F. W. Short (Pharm. J. Trans . [3], 14, 1025—1026).—By per¬ 
colating the dried pulp of the fruit of Stryehnos nun-vomica with a 
mixture, of chloroform and alcohol, by the method already described 
(Abstr., 1883, 689), 4 and 5 jser cent, of a crystalline substance is ob¬ 
tained.. It forms colourless prismatic crystals, softening at 200°, melting 
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at 215°, readily soluble ixx water and alcohol, lees so in ether, chloro¬ 
form, and benzene. Its aqueous solution is not precipitated by alkaloid 
reagents, nor by lead acetate or silver nitrate, neither is it affected by 
ferric chloride. It gives no colour reaction with nitric acid or 
oxidising agents; it, however, decolorises bromine solution, and is 
oxidised by chromic mixture. Warmed with sulphuric acid, it gives a 
fine red colour, changing to deep purple. It is a glucoside, termed 
loganin; and when treated in the usual way yields glucose and a 
substance, loganetin, with similar properties to those described above. 
The Strychnos nux-vcmvica seeds also contain a small quantity of this 
glucoside. D, A, L* 

Crystalline Substance from Jambosa Root. By A. W. 

Gerrard (Pharm.J. Trans. [3], 14, 717—718),—The root of Myrtus 
Jambosa , L., yields a neutral crystalline substance, an acid, a resin, 
and a minute quantity of an alkaloid. The crystalline substance, 
jambosin , CioH ft N,0 3 , melts at 77°, resolidifies at 60°, is white and 
tasteless, soluble in cold ether, alcohol, chloroform, in hot light 
petroleum and in boiling water; insoluble iu cold water. With 
strong sulphuric acid, it gives a bright green colour soon changing to 
reddish-brown ; with nitric acid a violent action ensues, nitrous fumes 
are evolved, and an orange-coloured liquid is produced, in which water 
forms a precipitate. It is neither a glucoside nor an acid. 

D. A. L. 

Cbebulinie Acid. By Fribolin ( Ohem . Gentr 1884, 641).—The 
author has isolated from the fruit of Terminalia chebula au acid which 
he proposes to call chebulinic acid. Its percentage composition ap¬ 
proaches that of gallic acid, and in some of its properties it 
resembles that acid, whilst in others it is essentially different. It 
crystallises in rhombic prisms, has a sweetish taste, is soluble in 
alcohol and hot water, hut only sparingly in cold water. It redxices 
Fehling’s solution, and gives a blue-black precipitate with ferric 
chloride. In a very dilute solution of the latter, it gives a green tint 
(gallic acid gives a light brown). Potassium cyanide produces no 
effect, whilst with gallic acid it strikes a deep rose tiut. R. R. 

Pipitzahoic Acid. By T, Greenish (Pharm. J. Trans . [8], 14, 
698—700),—Microscopical examination proves that pipitzahoxc acid 
exists as a true secretion in the roots of Perezia frutima. The root 
also contains inulin, D. A. L. 

Colouring Matters^ of Ebony Wood. By A. Belohoubbk 
{Ghent. Gentr., 1884, 566).—The author considers that the colouring 
matters of ebony wood are due to a reducing action excited in 
originally colourless substances, and carried so far as the separation 
of carbon, as one colouring matter is insoluble in alkalis, and com¬ 
pletely combustible, yielding only carbonic anhydride. Another 
matter, however* is readily soluble iu alkalis, and* this the 
|||p|ier believes to be humic acid. ■ R. , 
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Decomposition-products of Pyridine Derivatives. t By A. 

Hantzsch (Ber., 17, 2903—2921),-—This is a continuation of the 
author’s previous work (Abstr., 1884, 1045) on this subject. When 
methylpseudolutidostyril hydrochloride is strongly heated in a current 
of hydrogen chloride, the methyl-group attached to the nitrogen-atom 
is replaced by hydrogen, and pseudolutidostyril , C 7 H 9 ON, is formed. 
This compound crystallises in needles, melts at 180°, and boils at 
303 ; —305°. It is soluble in water, alcohol, and ether. It combines 
both with acids and with bases. The potassium compound crystallises 
in silvery scales, the hydrochloride in prisms, the platinochloride in 
brownish anhydrous prisms. When this base is treated with sodium 
ethylate - and excess of methyl iodide, methylpseudolutidostyril is 
re-formed. It is thus clear that no rearrangement of the molecule 
can have taken place during the formation of pseudolutidostyril, but 
simply a replacement of methyl by hydrogen. The formula of this 

compound is therefore CMe^Q^ ’ When the hydro¬ 

chloride is mixed with ten times its weight of zinc-dust end quickly 

CH’CMe * 

heated in a current of hydrogen, a lutidine , CMe<^ Qjg dis¬ 
tils over. This compound boils at 154—155°, and shows all the 
characteristics of a homologue of pyridine. It dissolves freely in 
cold water, but is entirely reprecipitated on boiling. The platino- 
chloride crystallises in dark orange-coloured plates which are 
anhydrous and melt at 216—217°. The other salts are not very 
characteristic. The aurochlori.de crystallises with difficulty; the 
hydrochloride and hydrobromide crystallise in needles; the picrate 
forms bright yellow needles which melt at 176—179°. The dimethyl- 
pyridines hitherto obtained resemble this compound in properties, but 
have probably all been mixtures of isomerides. The author believes 
this lutidine to be the first pure dimethylpyridine which has been 
obtained. . 

In order to elucidate the decomposition of ethyl collidinedicar- 
boxylate methiodide described in his last paper (loc. cit .), the author 
prepared ethyl phmyllutidinedicarboxylate , CaNPhMe 2 (COOEt) 2 , by 
the action of ammoniobenzaldehyde on ethyl acetoacetate. This 
compound, however, is no longer capable of combining with methyl 
iodide. It was therefore converted into hydrogen ethyl phenyllutidine* 
dicarboxylate by digestion with rather less than one molecular pro¬ 
portion of alcoholic potash. This acid salt crystallises in cubes 
melting at 179—180°, and is easily soluble in boiling alcohol, 
sparingly so in cold alcohol or ether. It forms neutral metallic salts. 
When subjected to distillation, carbonic anhydride is evolved, and 
ethyl phenyllntidinecarboxylate , C 5 NHPhMe 2 .OOOEt, formed. This 
compound is a thick liquid which boils at 316—320°. It dissolves in 
acids, but its salts do not crystallise well; the platinochloride melts at 
196°. JPhmyllntidinecarboxylic acid, CaNHPhMe^.COOH, crystallises 
with 2 mols. H 2 G, which it loses at 120—130°, and then melts at 
189—190°. Its salts are described ; the platinochloride crystallises 
in orange prisms with 1 mol. H 2 0, which it loses at 110—115°. 
/''Ethyl phenyllutidinecarboxylate was then converted into ethyl 
von. xi.vm. 2 e 
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•phenyllutidinecarboxylate methiodide by digestion, at 100°, ’■with its 
own weight of methyl iodide. The methiodide is sparingly soluble 
in cold water and alcohol, and crystallises in needles which melt at 
205—206°. When treated with potassium hydroxide, this compound 
undergoes a decomposition similar to that already described (Zoo. cit) 
for the collidine-derivative. MethylcarbophenyUutidyliumdehydride , 
OuBWVST, thus obtained crystallises from benzene in rhombic plates, 
which sometimes contain 1 mol. C 0 H 6 , sometimes aye free from 
benzene; it melts at 160—161°. It is easily soluble in benzene and 
alcohol, sparingly in boiling water or ether. It is decomposed 
when heated, and none of its salts could be isolated. Fuming hydro¬ 
chloric acid at 170—180° converts it into a methylated pseudostyril of 

phenylpicoline , CPh<^^ * ^j^ e ^>ISrMe, acetic acid being formed at 

the same time. This pseudostyril is easily soluble in alcohol, less so 
in benzene, very sparingly in ether, and melts at 112°. It is not 
volatile with steam, but dissolves pretty freely in boiling water. Its 
reaction is neutral, but it yields well crystallised salts, which are, 
however, decomposed by water; the platinochloride forms light 
yellow microscopic needles containing 3H 2 0. In the formation of 
this pseudostyril, the acetic acid produced must he derived from 
4he ethyl acetoacetate employed in the formation of the carboxylic 
ether. Judging from analogy, it is clear that in the collidine comv 
pound previously described the acetic acid was derived from the same 
source, and not from the aldehyde. The author believes the formation 
of these dehydrides to he a general reaction with similar pyridine 
derivatives obtained by the condensation of aldehydes with acetoacetic 
acid. Mesitene-lactone, already described by the author, stands in 
close relationship to these compounds, 

rM ^CH:CMe. n 

—qo >0 CMe< CB[ _ C0 >]SrH, 

Mesitene-lactone. Pseudolutidostyril (mesitene-laotam). 

hut all attempts to convert the lactone into the styril by the action of 
, ammonia proved futile. 

When oxidised by permanganate, 1 molecule of mefhylpseudoluti- 
dostyril requires 4 mols, of permanganate. Acetic acid, carbonic 
anhydride and two nitrogenous acids are produced. One of these acids 
proved to he methyloxamic acid, NHMe.CO.COOH, whilst the other 
could only be obtained as an impure syrup. When boiled with excess 
of baryta or alkali this syrupy acid' yields methylamine, and must, 
therefore, contain the (CO.NHMe) group. 

. The author now finds the melting point of pure methylpseudoluti- 
dostyril to be 90—92°, and not 70°, as giveu in his previous commu¬ 
nication. jj t t 

Thallm Preparations. By G. Vulpius (Arch Pham, [$], 22, 
.840—845). rThallin is a new name for tetiu-hydroparaquinanisoil, a 
derivative of paraquinanisoil. The sulphate and tartrate of thallm 
investigated clinically. Paraquinanisoil.. is produced by 
^pii^^arumidoamsozl with parabromanisoil, glycerol, and sulphuric 
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acid at 140—155°, as an oily liquid which, with hydrochloric acid* 
gives a salt soluble in water. Thallin sulphate and tartrate occur 
usually in the form of a nearly white crystalline powder, although larger 
crystals can be easily obtained. The salts melt at 100° with slight 
browning. The sulphate is soluble in five times its weight of cold 
water, and very soluble in boiling water. The aqueous solution 
readily turns brown on exposure to light. It is soluble in about 100 
parts alcohol; this solution also darkens; the coloration appears* 
however, to be mainly due to impurities. The solutions of the 
tartrate are much less sensitive to light. The sulphate is almost 
insoluble in ether, but somewhat more soluble in chloroform. The 
tartrate is much less soluble in all the above vehicles than is the 
sulphate. The sulphate gives the following reactions:—A solution of 
1 :• 10,000, after a few seconds, gives a deep emerald-green liquid 
with a few drops of ferric chloride; the colour is not changed by 
the addition of a few drops of concentrated sulphuric acid. Reducing 
agents change the colour: thus sodium thiosulphate changes it to 
violet, then to wine-red; oxalic acid changes it into light yellow, 
which becomes saffron-yellow on heating. Other oxidising agents 
produce the green colour when carefully added, but the reaction is not 
so sensitive as with ferric chloride. Picric acid gives a yellow pre¬ 
cipitate. Tannin, mercuric chloride, stannous chloride, dilute nitric 
acid, and hydrochloric acid produce no change in the solution. 
'Thallin sulphate in contact with concentrated sulphuric acid shows 
no change in the cold; on warming, it gives a brownish coloration. 
Yapour of fuming nitric acid colours the dry sulphate carmine-red ; 
the colour gradually changes to brown. Thallin solution gives with 
fuming nitric acid, when warmed, a deep red colour, taken up by 
chloroform. Caustic alkalis and ammonia give a white turbidity in 
moderately concentrated solutions; the turbidity disappears on adding 
water, alcohol, or ether. J, T. 

Diqtdnolines. By O. W. Fischer (Monatsh. Chem>, 5, 417— 
425).-—By the aid of Skraup’s reaction (Abstr., 1881, 288 and 920), 
the author has obtained from benzidine [NH a : NH 2 = 4 : 4'J a 
■ tliquinoUne , C^H^Na, identical with that described by WeideLt 
(Abstr,, 1882, 69). From its method of formation, this must have 
•the two quinoline-groups united at the 4 : 4 positions on the 
benzene-rings. The author's description of the salts of this base 
confirm the observations of Weidel, except in the case of the 
sulphates, of which two are described, namely, th e acid sulphate, 
C 18 H w N 3 , 2 H 8 S 04 , which crystallises in bundles of long needles, and is de¬ 
composed by water; and the normal sulphate, OisHiaN^HsSO* 4- 3H a O, 
obtained by adding sulphuric acid to an alcoholic solution of the base; 
it is decomposed by water, and turns brown on exposure to the air. 
The base combines directly with methyl iodide, yielding the methiodide 
CaeHAMel; this forms light-yellow crystals; when heated with an 
excess of methyl iodide, the compound CigHiaKa^Mel is formed, which 
melts above 290°, 

Attempts made to prepare a diquinoline by passing quinoline 
’through red-hot tubes did not yield satisfactory results. P. P. IV 

.2 e 2 
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, Nitroparatoluquinoline. By E. Fourneaux (Bull Soc. Che m* 
42, 337).—This substance is obtained by nitrating paratoluquinoline, 
dissolved in sulphuric acid, with the theoretical quantity of nitric acid. 
It crystallises from light petroleum in white needles, and melts at 
116—116*5°. The platinochloride crystallises from water in yellow 
needles. On reduction, nitroparatoluquinoline yields amidoparatolu - 
quinoline , crystallising in yellow needles, which melt at 132—133°; it 
is dissolved by the ordinary solvents and is very soluble in toluene. A 
nitroparatoluquinoline identical with the preceding compound is 
obtained when metanitroparatoluidine (m. p. 114°) is heated with 
glycerol, nitrobenzene, and sulphuric acid. This synthesis deter¬ 
mines the constitution of these derivatives, and assigns to nitro¬ 
paratoluquinoline the formula CgNHeMe.NCh [NO*: Me = 1:4]. 

W. R. D. 

Flavaiuline, By 0. Fischer and E. Tauber (Ber„ 17, 2925— 
2928).—Picolinetricarboxylic acid, already shortly described (Abstr,, 
1884, 600), melts at 232°, and decomposes at 236°. It is identical 
with the acid recently obtained from collidinedicarboxylic acid by 
R. Michael (this vol., p. 62), and when oxidised yields pyridinetetra- 
carboxylic acid, as shown by that investigator. The latter acid may 
be obtained directly from flavenol by oxidation with 11 molecular 
proportions of permanganate in 5 par cent, aqueous solution. 
Towards the end of the oxidation, the action takes place exceedingly 
slowly, and the mixture requires to be heated on the water-bath for 
some days. Pyridinetetraearboxylie acid crystallises in needles 
containing water, which it only loses by long continued heating at 
115°. The hydrated acid melts at 187°, the anhydrous, with decom¬ 
position and evolution of carbonic anhydride, at 227°. Michael gives 
the melting point as 188°, so that probably his specimen was not 
dehydrated. Several metallic salts are described. 

It is thus clear that flavoline is phenyllepidine, and flavaniline and 
■flavenol the amide and hydroxide respectively of flavoline, and that 
the last two have the constitutions 0 6 H 4 (NH2)Me = 2' : 4' and 
C 6 H*(OH)Me = 2' : 4' respectively, L, T, T> 

* Quinoline Dyes, By W. Spalteholz ( Ohem . Oentr., 1884,472).--r 
The author made unsuccessful attempts to prepare the red dye formed 
according to Williams, by the action of tar quinoline and amyl iodide, 
the product being digested with aqueous potash. An attempt to 
obtain it by the method suggested by Hofmann (Jahresb 1862, 361) 
also yielded negative results. Amyl iodide and quinoline were heatea 
together on a water-bath, and quinoline amyliodide, CySTHf.CaHuI) 
obtained; on warming this with an excess of potash, a reddish resinous 
mass is produced, readily soluble in alcohol with reddish-violet colour; 
the yield, however, is very small, A red colouring matter is also 
formed in small quantity by the action of alkalis on methyl- or ethyl- 
quinoline iodide. When eihylqninolineammonium iodide, prepared 
from quinoline (from the chromate), boiling at 232*5—233*5°, and 
ethyl iodide, is treated with aqueous alkali, a minute quantity of a 
but - if quinoline (boiling at 231*5° at 753*5 m), 
the-; pure crystallised ethiodide be employed, no dye is 
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formed * A dye can, "however, be obtained from crude quinoline and 
ethyl iodide. It crystallises in magnificent, iridescent, rhombic prisms 
or plates; its solutions are decolorised by acids, whilst alkalis 
precipitate the dye in amorphous flakes. This , dye appears to be 
a condensation-product from 1 mol. quinoline ethiodide and 1 mo), 
quinaldine ethiodide, a compound of the same composition being pro*, 
duced by the action of potash on a mixture of these two substances* 
When dried at 10*5°, its composition is C^Has^I + |H 3 0, but when 
dried at 120° it becomes anhydrous. From the above, it is concluded 
that purified quinoline from coal-tar is identical with artificial quinO- 
line. A- K. M. 

Conhydrine Derivatives. By A. W. Hofmann ( Ber 18, 5—23). 
The author has already shown (Abstr., 1883, 220) that the product 
obtained by Werthheim ( Annalen , 127, 75) by the action of phosphoric 
anhydride or of hydrochloric acid on conhydrine is not conine, but a 
mixture of two less hydrogenised bases. He has now investigated 
this product more closely, and finds that it consists of two isomeric 
bases of the formula C 8 Hi 6 N, to which he gives the names a- and 
fi-conictzne. 

The decomposition of the conhydrine was effected by heating it with 
about four times its weight of fuming hydrochloric acid at 220° for 
four hours. The basic product boiled between 155—175°, and yielded 
two crystalline hydrochlorides, or e of which was deliquescent and the 
other not. The separation of the two bases was effected by means of 
their picrates. 

&-Ooniceme , C 8 H 15 lSr, obtained from the sparingly soluble part of 
the above picrate, is a colourless liquid which boils at 158°, and has an 
odour resembling conine. It is sparingly soluble in water, and does 
not change on exposure to the air. It forms a hydrochloride which 
crystallises in deliquescent hexagonal plates. Its picrate crystallises 
in yellow needles which melt at 225°, and is sparingly soluble in 
cold alcohol, almost insoluble in water. It forms a sparingly soluble 
compound with mercuric chloride. Its platinochloride crystallises in ’ 
yellow rhombic prisms, easily soluble in water. Its aurooMoride fdrms 
yellow needles. #-ConiceIne solidifies at very low temperatures, and 
melts at about — 16°. Its sp. gr. is 0*893 at 15°. It is a tertiary 
base, and forms a methiodide , 0 8 H ls N,Mel, when treated with 
methyl iodide. This, when digested with silver chloride, yields the 
corresponding chloride , which forms apk^moc//ioWde,(C 8 H l 6NMe)sFtOl fi . 
When treated with silver oxide, the iodide yields a strongly alkaline 
hydroxide. On distilling this hydroxide several volatile bases were 
obtained, amongst which a-coniceme was detected, 

«-Conicein may also be obtained when conine hydrochloride 
(1 mol.) is mixed with bromine (1 mol,), and the mixture treated 
with an alkali, a bromo-derivative, C s Hi fl NBr, being, formed, in 
which the bromine has displaced one of the hydrogen-atoms in the 
imide-group. This compound, when treated with sulphuric acid, 
yields #-conice*ine according to the equation C 8 Hi 8 NBr =ss HBr 4* 
OaHieN’, When a-coniceine is digested at 20U° with concentrated 
hydriodic acid and phosphorus, conine is re-formed. If the tempera* 
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fcure is allowed to go much higher than this, or if conine is heated at 
300° for some hours with phosphorus and hydriodic acid, an octane and 
ammonia are formed. The boiling point of this octane is 11&— 
120°, and its sp. gr. 0*712 at 11°. It is impossible to say at present 
whether this is normal octane or not. It is probable that in the 
above reaction an intermediate primary amine, C a H 17 NH 2 , is formed* 
By stopping the reaction before its completion, the author was able to 
detect traces of a primary amine, but did not obtain it in sufficient 
quantity to determine whether it was the expected compound, 
CsHnNH*. 

The easily soluble and non-crystallisable portion' of the picrate 
prepared from the decomposition-product of conhydrine, yielded 
fi-comcdne and*another liquid base, which the author has not 
isolated, but which appears to Toe isomeric with a- and /S-coniceme. 
The purification of 3-conice‘ine is exceedingly difficult, and the author 
did not succeed in obtaining it absolutely anhydrous. 

fi-Goniceme is a clear colourless liquid, which at low temperatures 
crystallises in needles melting at 41°; it does not change when 
exposed to the air. It boils at 168°, and has the peculiar odour 
of conine. It forms a stable hydrochloride , crystallising in colourless 
prisms, easily soluble in water. Its anrochloride crystallises in well- 
formed plates, and furnishes the best means of purifying the base. 
The platinochloride forms very soluble crystals. /3-Coniceine may 
also be obtained by the action of hydriodic acid on conhydrine. In 
spite of its high, boiling point, it is very volatile. /3-Conieeino is a 
secondary base, and when treated with methyl iodide yields a di~ 
methylated ammonium iodide . This iodide was converted into the 
corresponding chloride by digestion with silver chloride. The chloride 
forms a platinochloride^ (OgHuNMe^oPtCb, crystallising in easily 
soluble prisms and a sparingly soluble aurochloride , (C 8 HuNMe 2 )AuCb. 

Prof. Kronecker is now studying the physiological action of a- and 
/3-conicei*ne. He finds that the action of a^coniceme is similar to that 
of conine, but that a much smaller dose is fatal. The action of the 
j3-compound appears to be very much less powerful. 

If conhydrineds heated for some hours at 180° with four times its 
weight of hydriodic acid and a little phosphorus, a crystalline com¬ 
pound, 0 8 Hi 6 IH,HI, is formed; if the temperature is allowed to 
rise much higher, the principal product is octane. This compound, 
C 8 H X eIN,HI, which crystallises in sparingly soluble needles, is the 
hydriodide of an iodomnine , and is formed according to the equation 
e 9 H 17 NO + 2HI = C 8 H 16 IN,HI + H,0. It gives up all its iodine 
when boiled with silver nitrate. When treated with silver chloride 
in the cold, it is converted into the crystalline hydrochloride of the 
iodo~ba$e, which yields a platinochloride, (C e H i 6 IN) 2 ,H 2 PtCl 6 . When 
the iodide is boiled with excess of silver chloride, it yields the hydro - 
chloride of.a o^ibrocpwms,;C8Hi6ClN,HCl, crystallising in scales. This 
latter forms a ylaiinockloride , (CsHieClJSrXHjjPtCls* crystallising in 
yellow soluble needles. When the iodoconine hydriodide is treated 
. with reducing agents, such as tin and hydrochloric acid, conine is 
, When the iodide is treated with alkali, the free base, C«HaIN, 
this is stable at ordinary temperatures, ''.but if heated 
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slightly above 100 ° it is converted info conice’ine hydriodide, 
G»Hi 5 N,HL In. tbis reaction, both a- and /3-conieeine appear to be 
formed, but sometimes the ^-compound is present almost exclusively, 
sometimes the y3-eompound greatly preponderates. The ^-compound 
preponderates if the iodide is Seated with excess of caustic soda and 
distilled by steam; tbe /3-product if a mixture of tbe iodide with lime 
is distilled. 

Phosphorus tribromide appears to act on conhydrine in a similar 
manner to hydriodic acid, and to produce tbe corresponding bromo- 
derivative, C 8 H 16 Brltf,HBr. L. T. T. 

ParaxantMne. By Gf. Salomon ( Chem. Centr ., 1884, 490).—Tbe 
preparation of tbis compound has been previously described (Abstr., 
1883, 601), It is obtained as a loose white scaly mass of silky lustre. 
Its formula appears to be but its properties are distinct 

from those of theobromine and dioxydimethylpurine. Paraxanthine 
exists as such in urine, and is not produced by the action of the 
reagents employed. A. K. M. 

Alkaloids of Aconitum Lycoetonum. By Dragendorff and 
Spohn (/. Pharm. [5], 10, 361 — 368; from Pharm. Zeit . Buss.'). 
—The roots are extracted with alcohol acidified with tartaric acid, 
the solution evaporated, resins and oils, &c., removed by filtration 
and shaking with ether; and after making just alkaline with sodium 
hydrogen carbonate, again extracted, first with ether and secondly 
with chloroform. Prom the ether 1T3 percent., and from the chloro¬ 
form 0*8 per cent, of alkaloids were obtained. 

The first alkaloid, lycaconitine , appears to have the composition 
O^H^I^Oe + 2 H 2 0 ; it is not crystalline, neither is the aurochlorid© 
or platinochloride. The authors conclude that it differs from the 
alkaloids acolyctine and lycoctonine obtained by Hiibschmann, and 
also from aconitine and zAphaline. If heated with water under pres¬ 
sure, an acid reaction is developed due to the formation of a volatile 
acid and a crystalline acid, lycoctonic acid , CnHigNaCb; two alkaloids 
remain dissolved, one lycaconine, soluble in ether, the other soluble in 
chloroform, and apparently HUbschmamTs aoolcytine, Lycaconitine, 
when heated with caustic soda solution under pressure, gives the 
above-mentioned lycoctonic acid, also lycoctonine and acolyctine; 
these alkaloids do not occur ready formed in the root, as found by 
Hiibschmann, but are produced by the action of sodium carbonate. 

The second alkaloid extracted by chloroform is myoctonim , 
C 27 H 30 N 2 O 8 + 5H 2 0. It is amorphous. When heated with water or 
caustic soda-, it is decomposed in a manner similar to lycaconitine. 

H. B. 

Alkaloids of Coptis Trifolia. By J. J. Schultz (J. Pharm, 
[3], 14, 273—976).—Coarsely powdered Coptis trifolia yields 10 per 
cent, extractive matter to alcohol (U. S. P,), slightly acidulated with 
acetic acid. It contains berberine ss 0’8 per cent, berberine sulphate 
and 0*012 per cent, of a second alkaloid. Berberine is only partially 
extracted from Coptis trifolia by the methods usually employed for its 
determination. D. A. L. 
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, The Alkaloid of Maeleya cordata. By J. F. Eijkman (Ohem, 
Cevtr 1884, 727).— Maeleya cordata belongs to the Papaveraceee, and 
grows wild on the hills and mountains of Japan. The author has 
extracted from, the plant an alkaloid which he names macleyine. It 
is crystalline, tasteless, and melts at 205°. The salts are bitter, have 
an acid after-taste, and produce a sensation of cold. "Ultimate analysis 
and the composition of the platinochloride lead to the formula 
C 2 oH 19 N 05 . Various vivid colorations, described in the paper, are 
produced by macleyine in contact with sulphuric, nitric, and molybdic 
acids, or certain admixtures of them. B. B. 

The Poisonous Constituents of Skopolia japonica. By J. 

E. Eijkman (Chem. Gentr 1884, 747).—The root of Skopolia japonica^ 
one of the Solanacem, has been introduced into the European market 
under the name of 411 Japanese belladonna.” The author has isolated 
three principles from the root: skopoletin , C 12 H 10 O 5 , crystallising in 
slender needles melting at 198°, and subliming at higher temperatures : 
skopoleme , a crystalline alkaloid; apparently, it yields atropic acid 
■when digested with baryta-water; skopolin, C 24 H 30 O 15 + 2H 3 0, the 
glucoside of skopoletin. This last substance has not the property of 
dilating the pupil possessed by skopoletin in a high degree. 

B. B. 

Formation of Ptomaines in Cholera. By A. Villiers ( Compt. 
rend., 100, 91—93).—The bodies of two patients, sixty-three years of 
age, who had died from cholera, were examined for alkaloids by 
Stas’s method, twelve and twenty-four hours respectively after death. 
In both cases an alkaloid was found in notable quantity (at least 0*02 
gram of hydrochloride) in the intestines, and in distinct traces in the 
kidneys; but the liver and the blood in the heart contained a barely 
appreciable quantity. This alkaloid is a liquid with a sharp taste, 
and a somewhat distinct odour of hawthorn. It yields a hydrochloride 
which is neutral to litmus, and crystallises in long, slender, trans¬ 
parent, and highly deliquescent needles. Solutions of the alkaloid 
give the following reactions: with mercuric potassium iodide, a 
white precipitate; iodine solution, a brown precipitate, even in solu¬ 
tions which are so dilute that they give no precipitate with mercury 
potassium iodide; bromine-water, a yellow precipitate ; picric acid, a 
yellow precipitategold chloride, a yellowish-white precipitate; 
tannin or mercuric chloride, a white precipitate in concentrated 
solutions; platinum chloride, or potassium dichromate, no precipitate; 
strong sulphuric acid, a pale fugitive violet coloration. With 
potassium ferricyanide and ferric chloride, the alkaloid does not give 
the ptomaine reaction immediately, but the reaction develops very 
slowly. 

6 mgrms.of the hydrochloride in 0*5 C.c. of water injected under the 
skin of the thigh of a guinea-pig, produced very marked periodic 
"variations in the contractions of the heart, followed 45 minutes 
after injection by violent trembling of the limbs, which rapidly 
passed away. The animal refused nourishment and died four days 
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The presence of the alkaloid in the kidneys, although only in small 
quantity, and its almost complete absence from the liver and blood, 
point to a rapid elimination by the urine. C. H. B. 

Chemical Constitution of Cartilage. —By 0. F. W. Krukenberg 
(Zeit. f . Biol. , 20, 307—326).—Friedleben was amongst the first 
to observe that hyaline cartilage when macerated in dilute acid for 
several days, yielded a gelatinous solution in which the reactions of 
so-called chondrin are absent, but those of glutin (gelatin) are 
observed. Schultze and others attribute this to some unexplained 
changes occurring during the process of ossification. The author 
refers to his previous researches on the analogy between tbe process of 
ossification and that of new tissue formation, as throwing considerable 
light on the subject. Bodecker found that on boiling cartilage with 
mineral acids, a substance was obtained, which he named chondroifcic 
acid. SchifF, however, was the first to see that the change was but a 
step in the transformation of albumin into carbohydrates ; he did not, 
however, pursue the subject, and it was neglected by other investigators. 

The author made four preparations of this so-called chondroitic acid, 
and subjected them to searching examination with numerous reagents; 
he concludes that all the end-products of the hyaline series are sugars 
of different compositions, and that hyaline substances are present, 
not only in cartilage, but in brain matter, liver, lungs, and in many 
normal and pathological fluids, and that they are evidences of a pro¬ 
cess of transformation into pure carbohydrates. J. F. 

Composition of Albuminoids. By Chichkoff (Bull. Soc. Ohim., 
42, 318).—The authors experiments lead him to the supposition that 
albuminoids are formed by the reaction of fatty acids with sugar and 
ammonium nitrate, water being eliminated. When acted on by 
ferments, albuminoids yield sugar; their tranformation into fats under 
certain pathological conditions indicates a relation to the paraffinoid 
acids. An acid was isolated from adipocere, which had the properties 
of stearotic acid. The formation of neurine by the decomposition of 
certain albuminoids by living ee$s or micro-organisms, is explained 
by the action of N 2 0 from ammonium nitrate on sugar, thus:— 

SCeHuO* + 2N*0 as 2C 3 H 4 ONMe 3 + 800* + 2NH* + 20H*. 

W. R, D. 

Diffusion of Albumin Solutions. By E. v. Regeczt (Bud. 
Centr 1884, 789).—Albumin diffuses best into a solution of sodium 
chloride, and the salt solution should he concentrated. Dilate solu¬ 
tions of albumin diffuse best, and they should he pure; pressure aids 
the diffusion. In a mixture of salts and albumin, the albumin diffuses 
last, but the diffusion is more rapid when the membrane is thick. 

E. W. P. 

Comparative Experiments, with. Alkali-albuminate, Acid- 
albumin, and Albumin. By A. Rosenberg (Ohm. Qentr ., 1884, 
376-^-377).—For the preparation of the albuminate, egg-albumin was 
dialysed for two days so as to remove as much of the salts as possible, 
and after diluting and filtering through linen, caustic soda was added 
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(14 c.c. of normal sodium hydroxide to 100 c.c. of the original solution 
of albumin), and the liquid heated for some hours. On accurately 
neutralising with hydrocliloric acid, the albuminate was precipitated, 
and after thoroughly washing, was found to be almost free from ash* 
Keutral solutions of alkali-albuminate obtained by dissolving this albu¬ 
minate in the smallest possible quantity of soda, become coagulated 
on, the addition of a 10 per cent, solution of sodium chloride, the 
coagulation being the more rapid the stronger the solution of albu¬ 
minate, and the larger the quantity of salt added. Thus a 5 per cent, 
solution of albuminate does not become coagulated until after several 
days, even when the salt solution added amounts to one-tenth of its 
volume. Solutions of acid-albumin (prepared either by acidifying the 
alkali-albuminate with acetic or hydrochloric acid, or by dissolving 
the albuminate itself in acids) undergo similar coagulation on the 
addition of neutral salts. On dialysing serum or egg-albumin in their 
naturally alkaline condition, the power of coagulation first disappears 
in 48 hours’ time, alkali-albuminate being formed on beating; 
on continuing the dialysis, however, the power of coagulation is 
restored, owing to the removal of alkali, whilst salts still remain; on 
continuing the dialysis still further, the power of coagulation again 
disappears, and on the seventh or eighth day boiling merely produces 
more or less opalescence. The solutionis now neutral and ' remains 
so on boiling. If this, boiled solution is evaporated to dryness in a 
vacuum, a residue is obtained, which is perfectly insoluble in water. 
Tbe same results are obtained by the dialysis of albumin which has 
been treated with 0*25 per cent, hydrochloric acid. In the undialysed 
blood-serum of the ox, 9*61—9*82 per cent, of soluble and 1*26—0*81 
per cent, of insoluble salts were found, whilst after exhaustive 
dialysis, only to of the soluble,, and to fa °& the insoluble 
salts were present; the latter consist almost exclusively of ferric 
phosphate with traces of earthy phosphates. 

The opalescence obtained by boiling solutions” of albumin, from 
which the salts have been almost wholly removed, was found to be due 
to solid particles, the light which such solutions reflect being polarised. 
This opalescence the auther regards as the first indication of coagula¬ 
tion dependent on the presence of the minute proportion of salt, 
which still remains in the albumin ; highly concentrated solutions of 
this kind become coagulated in 24 hours on the addition of a small 
quantity of sodium chloride. P. F. P. 

Solubility of Fibroin. By Lidoff (Bull. Soc. Ghim ., 42, 318).— 
Fibroin dissolves in oxalic, gallic, citric, and tartaric acids, as well as 
in pyrogallol when these are melted, and also in lactic acid when 
heated with it in sealed tubes. Fibroin can be precipitated by 
tannin, or by concentrated solutions of neutral salts from dilute 
aqueous solutions, whilst from its solution in oxalic acid the fibroin 
is precipitated by 96 per cent, alcohol. W, R, D. 

Hetbod of obtaining Haemoglobin, Crystals. By ,S. y. Saw 
Cmfa-y 1884, 538).—A drop of blood is placed upon an objeet- 
^|||^.»A.j^wd..to ( . the air until it begins, to dry at 
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Canada balsam is then added, first round the blood and then to fill 
up the space. The layer of blood must not be too thick. Canada 
balsam which, is yellow and not quite clear is best suited for the pur¬ 
pose. The blood must remain for a few days exposed to the air, 
that is until crystallisation has ceased and the odour of the balsam 
vanished. The excess of balsam is then removed' with the help of a 
knife, wetted with ether, turpentine, or oil of cloves; the preparation 
is then covered with a glass, which is fixed on with asphalt or 
balsam. A. K. M. 

Study of Metahsemoglobin. By A. Jaderholm (ZeiL f. Biol , 20, 
419—448).—For the purpose of obtaining metahsemoglobin crystals, 
the author treated dogs blood, with slight modifications, according to 
the sixth process described in Preyer’s “ Die Blutkrystalle.’ , The 
crystals differ only in size and shape from those Hammarsten obtained 
by treating horse’s blood with ferricyanide of potassium and subse¬ 
quent dilution and application of cold ( Zeit: Fhysiul. Ohem 8, 180), 
as both forms of crystals and their solutions give the characteristic 
spectra pf metaheemoglobin. » 

The addition of a very small quantity of sodium carbonate (0*00053 
per cent.) to a solution, produces the so-called alkaline metaheemoglobin 
spectrum v + pi, ir being always weaker than ^ + l3 u 

The bands II and III of metahsemoglobin, and <*] + /h, of its alkaline 
solution, correspond very nearly with oc + ft of oxyhaemoglobin. The 
spectrum tt + -f & of alkaline metaheemoglobin can be obtained 
also by passing pure hydrogen through a solution. 

If excess of sodium carbonate be avoided on* the one hand, and of 
hydrogen on the other, the hands I and IV of metahsemoglobin are 
produced on shaking the solutions with air. 

The latter half of the paper is devoted to the discussion of its con¬ 
stitution. The author explains his reason for assuming it to be a 
peroxidised oxyhaemoglobin, as he did in his former paper, but now 
agrees with Hiifner and Hulz in considering it to contain the same 
amount of oxygen as oxyhsemoglohin. J. P, L. 


Physiological Chemistry, 


Influence of Variations in the Percentage Composition of 
the Air on the Intensity of Respiratory Changes, By L. 

(Comjot. rend., 99, 1124—1125).—The author has investi¬ 
gated the influence of variations in the amount of carbonic anhydride 
or of oxygen in the air on the intensity of respiratory changes, as 
measured by the amount of oxygen absorbed in the case of rabbits 
and of himself. 

An increase in the proportion of oxygen has no effect on the ab¬ 
sorption of oxygen in the process of respiration. When an animal is 
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transferred from ordinary air to an atmosphere of oxygen, or one con¬ 
taining a high proportion of oxygen, there is at first an increase ih 
the amount of oxygen absorbed, owing to the dissolution of this gas 
in the plasma of the blood and lymph, but as soon as equilibrium is 
established between the tension of the oxygen in the plasma, and 
that of the atmosphere in the lungs, the absorption of oxygen returns 
to its normal amount. This result was previously arrived at by 
Speck. The respiration of an atmosphere poor in oxygen produces, 
as is well known, more or less intense dyspnoea. 

Man can breathe for a long time an atmosphere which is rich in 
oxygen, but contains from 5 to 6 per cent, or even more carbonic 
anhydride. Under these conditions a peculiar kind of dyspnoea is pro¬ 
duced, characterised by troubled, more or less convulsive, respiration, 
and a cephalalgy resembling headache* This dyspnoea is quite dis¬ 
tinct from that caused by a deficit of oxygen, and is accompanied by 
a notable increase in the amount of oxygen absorbed. It follows that 
carbonic anhydride in small quantities acts as a powerful exciter of 
respiratory combustion. 

Previous experimenters have found that" carbonic anhydride dimi* 
nishes the amount of oxygen absorbed, but they used large proportions 
of the gas, and their results are vitiated by the direct poisonous action 
of the anhydride. 0. H. B. 

Differences between Pepsin and Trypsin. By E. Bourquelot 
(/. Pharm. [5], 10, 177—187),—Pepsin is said to exercise its diges¬ 
tive action only in acid solution, whilst trypsin acts only in alkaline* 
neutral, or feebly acid solutions. But though the first statement is 
true, the second requires modification, since 0*10 per cent, of acetic 
or 0*03 percent, of hydrochloric acid may be present, without stopping 
the digestion, and the gastric juice generally contains only 0*02 per 
cent. The characteristic swelling which takes place when fibrin is acted 
on by the gastric juice, is moreover not due to the pepsin contained, 
hut to the acid. The difference in the action of gastric juice and 
pancreatic juice on milk is also due to the acidity of the former* The 
products of the gastric and pancreatic digestion of fibrin do not differ 
except in the first products, which are respectively a syntom'n and a 
globulin, and this difference loses its significance since syntonin is 
produced, though somewhat slowly, by the action of hydrochloric acid 
alone. The difference in the action of the products of the two diges¬ 
tions on polarised light also is due, not to any difference in the peptones 
produced, but rather to the action proceeding further in one case than 
in the other. 

Kuhne found that trypsin is destroyed by gastric juice; if a similar 
action is exerted on other ferments, such as that of the saliva or dias¬ 
tase, this action may be utilised to detect pepsin. But here again the 
amount of acid present and necessary for the action of the pepsin, 
must be considered. The ferment of the saliva and the diastase of 
imalt ara not destroyed by treatment with hydrochloric acid of 0*01— 
W0 per cent, for five hours at 18°; but the action of saliva on 
^^reh-paste is stopped by the addition of an amount of acid sufficient 

destroy the original alkaline reaction, and hence the digested liquid 



PHYSIOLOGICAL CHEMISTRY, 409 

must first be exactly neutralised before testing its action on starch. 
Knowing these conditions, it is thus possible to determine whether a 
liquid, digesting proteids, contains pepsin or trypsin. H. B. 

Metabolism of Five Children of Ages varying from 5 to 
15 Years. By W. Camerer (Zeit. /, Biol., 20, 566—583). 

Influence of Meat Extract on the Temperature of the Body. 

By M. Burner (Zeit. f. Biol., 20, 265—276).—The author, from the 
result of previous experiments, believed that the extractive matter 
of meat had no part in the production of bodily heat, but passed 
away, without important change, in the urine; the experiments of 
Kemmerich are referred to, in which he failed to keep animals alive 
on a diet of meat extract, and the fact is noted that after a meal of 
meat extract there is more carbon found in the urine than should be 
present normally. In order to study the question, the author made 
an experiment with a dog weighing 24 kilos., and which generally 
consumed daily 2 lbs. of flesh. The animal was left unfed for two 
days; on each of the two following days 500 c.c. of solution of meat 
extract, equal to 2 lbs. flesh, was given; the following day he 
received no food. The day before the experiment he drank 200 c.c. 
of water, but none in the course of the experiment. The animal took 
the solution readily and lay quietly in the experimental chamber, in 
which daily estimations of respiratory products were conducted. The 
voided urine was of a fine golden-yellow, darker than the urine 
passed after a diet of washed flesh. On evaporation, when the bulk 
of the water had been removed, the peculiar smell of extract of meat 
was clearly perceptible; this was not the case during feeding with 
meat or on the hunger days. The carbonic anhydride expired in the 
two days of hunger amounted to an average of 264*24 grams for 
24 hours, and on the two days when meat extract was supplied to 
263*84 grams for 24 hours ; so that the carbon of the extract did not 
pass in the respiration, and the body substance was plainly unchanged. 

Examination of the urine showed some interesting facts* During 
the hunger days at the commencement of the experiment, the nitrogen 
passed was 4*75 grams in 24 hours; the two days of extract feeding 
showed 6*96 and 6*67 grams respectively; it fell to 4*08 grams when 
the food was withheld. Phosphoric acid varied more irregularly. 

The author gives details of the processes used in ihe various experi¬ 
ments, but comes to the general conclusion that it is impossible that 
the meat extract experiences any change in its passage through the 
system,and that it does not in the least contribute to bodily heat; the 
waste of tissue is neither hastened nor retarded by it, and it passes 
away unaltered in its composition. J* P. 

Influence of Certain Amides on the Animal Organism. 

By H. Weiske and B. Schulze (Zeit. f* Biol. , 20, 276— 285).—A 
series of experiments on various herbivorous mammalia and geese 
convinced the authors that the considerable quantity of asparagine 
frequently present in fodder is not unimportant, but can replace a 
part of the albumin, without the production of milk or the growth of 
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flesh, suffering any diminution. Zuntz (Abstr., 1884, 472) reports 
the results of his experiments on rabbits, -whereby this property of 
asparagine is confirmed; whilst it is shown that other amides, tyro¬ 
sine, taurine, &c., have quite a contrary effect and cause considerable 
waste of albumin. Potthast ( Pfiiiger's Archiv, 32, 280) also believes 
that the combustion of asparagine in the body diminishes the waste 
of tissue and acts as a true food. Schrodt, in his report of the expe¬ 
rimental dairy farm at Kiel (Abstr., 1884, 1396), found that the milk 
did not suffer either in quality or quantity, when a part of the usual 
fodder was replaced by malt combings which contain much of their 
nitrogen in the form of asparagine. 

These experiments were made on the herbivora, because it has been 
shown by Mnnck (Virchow's Archiv ., 94, 426) that asparagine, 
when added to the food of carnivora (a dog), acted as a diuretic, and 
caused increased production of both nitrogen and sulphur compounds, 
Knieriem, however, has made experiments on a dog, with different 
results. The authors wished to determine whether this property is 
peculiar to the asparagine itself, or if it possesses it in common with 
other related compounds. The substances taken for experiment were 
amidosuccinic acid and succinamide, the subject of experiment being 
a large gander. A larger animal, such as a sheep, would have required 
too much of the costly substances used, besides which, the collection 
of the excrement for analysis was easier. Pull details are given of the 
food, its preparation and composition, and the mode of analysis 
adopted for the excrement. The weight, &c., of the animal was 
taken daily. It was found that the addition of the two substances 
to the food caused very little difference in the quantity of nitrogen 
excreted, the succinamide slightly increasing the amount, but not to 
an important extent. Tables accompany the paper. J. P. 

Digestibility of Lucerne and Clover Hay by the Horse and 
Sheep. By E. Wolff and others ( Bied , Gentry 1884, 751—752),— 
The horse was 8—9 years old, the two sheep were l£ years old; and 
they were fed with lucerne cut on May 30tli, and made in eight days. 
A second cutting (not aftermath) was made three weeks afterwards, 
.and is designated as lucerne 2; the clover hay was made when the 
bloom was out. The horse had gentle exercise every day, and its 
weight consequently remained unaltered. The coefficients of digestion 
are as follows;— 



Dry 

matter. 

Organic 

matter. 

: 

Albu- 

min. 

Fat. 

Fibre. 

Extrac¬ 

tive. 

....' .V 

i /horse , 

60‘78 

61-47 

74-78 

29*81 

43-96 

71*26 

Lucerne 1 -| sheep .... 

59-28 

60-93 

71-23 

56-25 

46*08 

67*98 

»Y _. . o ■ J" llorw .... 

55-54 

55-22 

70-36 

21*11 

36*82 

67*24 

2 1 sheep .... 

56-33 

57-94 

68-22 

49-16 

46*83 I 

63 *72 


54-52 

54*68 

mumvm 

30*74 

88*60 

66*58 

\ sheep .... 


55*34 

54*51 

57-61 

47-78 

61*20 
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All previous experiments Lave shown that meadow hay is better 
digested by the sheep than by the horse; these experiments, however, 
show but little difference save in the fat and fibre. It is evident from 
the above table that a horse can be kept in fair working condition on 
lucerne hay alone, but such is not the case with meadow or clover 
hay. E, W. P. 

Digestibility of Clover and Meadow Hay by the Horse 
and Sheep, and the Elimination of Mineral Matter by the 
Horse. (1882.) By E. Wolff and others (Bied. Gentry 1884, 753— 
755) .—In this series, two sheep were compared with one horse as 
regards their poWer of digesting clover and meadow hay, and the 
coefficients are as follows:— 



Organic 

matter. 

Albu¬ 

min. 

Eat. 

Eibre. 

Extrac¬ 

tive. 

Meadow hay .. - 

f .. 


58 -80 

51 -79 

62 -11 

65 -39 
58*23 

[ horse.. 

50 *02 

55 *07 

9*81 

40-50 

Red clover hay - 

f sheep . 

57*64 

56*84 

62-35 

49 *94 

64-30 

[ horse ... 

52-50 

57-02 

28 -20 

39-02 

64-36 




Again, the difference in the digestion of fat and fibre is remarkable. 
' Examination of tbe excreta of two horses was made, and the following 
table shows the percentage of the ash constituents in the hay excreted. 



Ash. 

k 2 o. 

NaaO. 

i 

CaO. 

MgO. 

PA- 

SO,. 

CL 

Meadow hay— 
horse 1 .. 
„ 2 .. 

63-8 
61-4 

S6-6 

29-2 

63-0 

46-1 

31-7 

34-5 

76-7 

68-0 

116-7 

116-1 

80-7 

52-2 

12-7 

9-4 

Clover— 
horse 1 .. 
»» 2 .. 

57-2 
63 1 

30-0 

28-9 

! 

100-0 

100-0 

! 

37-8 

45-7 

87-6 

47-4 

102-4 

100-7 

26*1 

87*3 

16-8 

10-5 


E. W. P. 

Sugar in Blood: its Source and Signification, By J. Sebgen 
{Bied. Oentr 1884, 747). — Earlier investigations by the author 
showed that the formation of sugar was a physiological function of 
the liver, and that it was independent of the food. Later investiga¬ 
tions on dogs show that sugar is always present in blood to the extent 
of 0*1—015 per cent;, and that the quantity-in cardial and arteml 
blood is the same; there is, however, a variation, within small limits, 
in the percentages existing in arterial and venous blood, whilst mesen¬ 
teric blood always contains less sugar than blood from the carotid. 

The blood issuing from the liver contains twice as much sugar as 
-that entering, the quantities being 023Q per cent, and 0*119 per 
cent. Passing to absolute quantities, there was. produced during 
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24 hours, by the livers of three dogs weighing 7 , 10 , arid 11 kilos., 
179, 233, and 433 grams sugar respectively. As far as can be ascer¬ 
tained, the albumin is the source of sugar in carnivora, and as the 
sugar is not eliminated as such, it follows that its decomposition must 
be accomplished in the circulation. E. W. P. 

Influence of Asparagine on the Elimitation of Albumin. 

By J. Munk and C. v. Voit (JBied Centr., 1884,, 749-^750.)—Weiske 
and others consider that asparagine aids in preventing the loss of 
albumin from the animal system, but these two authors independently, 
and by different methods of experiment, come to the same conclusion, 
namely, that asparagine does not prevent the decomposition of albu¬ 
min in the organism, but rather assists it; and its after-action on the 
elimination of water and decomposition of albumin leave no doubt 
that it cannot be considered to be a food, at least, for the carnivora. 

E. W. P. 

Influence of Bodily Labour on the Discharge of Nitrogen. 
By W. North ( Proc . Boy. Soc ., 36, 11—17).—Parkes found that 
bodily exercise caused a slight increase in the discharge of nitrogen 
during and immediately after labour, although his experiments leave 
the question undecided whether this increase occurs at the expense of 
stored material independently of any concomitant or subsequent in¬ 
crease of intake. It order to decide this problem, the author carried 
on a series of investigations on himself for certain intervals of time, 
during which a regulated diet of accurately known composition was 
taken. During the interval, a known amount of muscular labour was 
performed. In order to get rid of any possible surplus of nitrogen in 
the 1 body, either the diet was regulated for four or five days before 
beginning an experiment, or, better, food was abstained from on the 
first day of an experiment. The table below illustrates the results 
obtained in one of the series of experiments 


Daily. Before work. After work. Difference. 

Nitrogen of urine .... 14*15 grams 15*74 1*59 

„ feces.... 2*48 „ 2*15 0*33 

PaOa of urine........ 2*01 „ 2*00 0*01 

P a 0 6 of feces.... 2*54 „ 1*85 0*69 

H 2 SO 4 in urine...... 2*76 „ 3*00 0*24 


The wbrk done was a walk of 30 miles at the rate of 4*28 miles per 
hour, a load of about 27 lbs being carried. 

The general results, while confirming those of Parkes, show that 
the disturbance produced by severe labour is more immediate and of 
greater intensity than hitherto supposed. Further, that a diminution 
of the nitrogen stored in the system is followed by a retention, that 
is* by a condition in which the intake is greater than the output. 
Thus the storage of nitrogen represents the tendency of the organism 
to economise its resources. Finally, unless the exertion be very severe, 
Jhe elimination of phosphates is not altered, while the output of sul* 
la-markedly increased. : ^ V. H. V. 
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Iodine in Human Urine after the External Application of 
Iodoform. By J. Grundler ( Chem . Oentr 1884, 492).—In a few 
cases o'f the application of iodoform, no iodine was found in the urine, 
but in all other cases in which poisoning did riot occur, the iodine is 
present in the urine chiefly as potassium iodide, but to some extent 
also as iodate. In cases of poisoning by iodoform, the iodine is dis¬ 
charged not so much in the form of potassium iodide, as in com¬ 
bination with organic compounds. From this it is concluded that if a 
means were discovered by which the iodine could be converted, before 
its absorption, into potassium iodide, a protection against poisoning 
might be secured. A. K, M. 

Occurrence of Hydroxybutyric Acid in the Urine in Cases 
of Diabetes Mellitus. By 0. Minkowski (Chem. Centr ., 1884, 406— 
407).—The author has proved the presence of this acid in a case of 
diabetes mellitus, accompanied by increased excretion of ammonia. 

P. F. F. 

Hydroxybutyric Acid in Diabetic Urine. By 0. Minkowski 
(Chem. Centr., 1884, 672).—Hydroxybutyric acid obtained from urine 
is in many respects remarkably similar to Wislicenus* ^-hydroxy- 
butyric acid, but the two are not identical, as the latter is optically 
inactive. K. B». 

Nitrates in Urine. By T. Weyl (Bied. Centr., 1884,856).—When 
normal human urine is distilled with addition of sulphuric and hydro¬ 
chloric acids the distillate frequently gives the characteristic reactions 
of nitric acid, and from it is obtained by oxidation a body which, when 
heated with ferrous chloride and hydrochloric acid, evolves nitric 
oxide; nitrates must therefore be assumed to be present until it is 
shown that other substances giving similar reactions occur in the 
urine. : 

The author’s experiments show that under favourable condition^ 
nitrous Acid can exist for a short time in presence of urea. J. P, 

Phenaceturie Acid in the Urine of Horses. By B. Salkowski 
( Ber 17,3010-~3012).—The urine of the horse contains about 0*5 of a 
gram of phenaceturie acid per litre. When the hippurie acid is pre¬ 
cipitated by hydrochloric acid, the phenaceturie acid remains in the 
solntion, from which it may be extracted by ether. 

W. 0. w. 

Chemical Composition of Pig’s Urine. By Gh Salomon (Ch&m. 
Centr., 1884, 347—348).—The urine of the pig presents some points 
of similarity to that of man, which is not surprising considering the 
omnivorous habits of both. Uric acid, however, which is such an 
essential constituent of human urine, had not previously to the 
author’s observations been found in the urine of the pig. By employ¬ 
ing the process , of precipitation with silver nitrate, as described by 
Salkowski and Leube (Lehre vom Harn, § 96), the author obtained 
Q'65 gram uric acid from 5^ litres of pig’s urine; This quantity* 
although considerably less than that present in human urine* is in 
excess of what is found in the case of other families, such as the 
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carnivora and herbivora. One determination showed the proportion 
of uric acid to urea to be as 1 : 150. The author also finds two sub¬ 
stances belonging to the xanthine-group, of which one appears to be 
guanine, and the other xanthine itself; creatine and an acid soluble 
in ether were also found. P, F. F. 

Physiology of Uric Acid. By A. B. Garrod (Proc. Roy. 8oc., 
37, 148—150). 

Nitrogen in Fseces. By H. Rieder {Zdt. f. Biol , 20,378—395), 
—The estimation of nitrogen in the faeces of animals is great 
importance in physiological investigations, particularly in those con¬ 
nected with the digestion of food, but as there are always present 
residues of the digestive fluids, mucus, epithelium of the intestines, <fec., 
it is desirable that a correct idea of the probable amount of such 
matters should he obtained, in order to make allowance for them in 
investigations. It is probable that the black pitchy matter passed in 
small quantities by animals after long fasting, is a fair guide to the 
amount. In Voit's laboratory, several dogs were left hungry for Jong 
periods, and it was found that for dogs averaging 26 kilos, the quan¬ 
tity of dry excrement averaged 3*2 grams per day; this, compared 
with the animals after plentiful feeding on flesh, is remarkable, as 
during that time only 11 grams of dry matter were passed; the 
amount passed during hunger, therefore equalled 36 per cent, of the 
total. The author reviews the experiments which have been made by 
other investigators, and describes some of bis own. A small dog, 
weighing 7 kilos., kept fasting for nine days, passed during that time 
11'88 grams feeces containing 7*12 per cent, nitrogen, or daily 1*32 
grams faeces with 0*094 gram, nitrogen. When fed for a time on 
70 grams of air-dried starch-flour and 6*4 grams fat, and on a second 
occasion on 140 grams daily of the same food, with addition of 
11*3 grams of fat; the results showed that on a diet free from nitro¬ 
gen, the feeces contain more nitrogen than during the hunger period, , 
and as much as during a flesh feeding period. The activity of the 
processes in the intestine causes greater secretion and excretion. 
When dogs are fed on bread or potatoes, the case is different, the 
amount of excrement is greater, but consists largely of undigested or 
little altered matter. 

The question is of great importance as regards human .beings; 
besides quoting the experiments of Rubner and of Parkes, the author 
gives details of some of his own. A man weighing 70 kilos, received 
daily about 600 grams of dry substance consisting of 300 grams of 
starch-flour (86*24 per cent, dry substance), 120 grams sugar, 89 grams 
suet, ] 2 grams cream of tartar, and 6 grams sodium bicarbonate; for 
drink, on the average, he received 908 c,c. light white wine in mineral 
or carbonated water daily; the experiment lasted three days. The 
same man was the subject of another three days' experiment on less 
food^ namely, for each day, 90 grams starch-flour, 40 grams sugar, 
30 grams suet, and 11 grams baking powder, together 158*6 grams 
, ,^y ,matter; 1125 c.c. white wine was drunk. 

experiment, another man'was.the subject;;-he weighed. 
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74 kilos., and received as food 100 grams air-dried starch*flour, 
30 grams sugar, 30 grams suet, and 5 grams baking powder; in all 
containing 147*2 grams dry substance; be drank 907 c.c. of white 
wine daily. The principal average daily results of these three experi¬ 
ments are thus summarised:— 


No. of 

experimental 

series. 

N in urine, 
grams. 

Faeces. 

Pry subs. 

Per cent. N. 

Grain N. 

1. 

9*30 

13*4 

4*08 

0*54 

2.. 

9*50 

15*4 

5-63 

o-Mr 

3.. 

7*6 

13*4 

5-85 

<m 


The total nitrogen excreted in the faeces amounts therefore to only 
about 8 per cent, of the total passed during a non-nitrogenous diet. 
Bubneris experiments show that an egg or flesh diet does not materially 
increase the amount ; the author is therefore of opinion that the 
greater part is derived from waste of the walls of the intestine. The 
author continues his researches, as the subject requires further investi¬ 
gation. J. F. 

Physiological Action of some Ammonium-bases. By A, 

Glause and B. Luohsinger ( Ghem . Gentr., 1881, 444).—The authors 
have investigated the action of a number of these trimethylammonium 
bases, including neurine, muscarine, amyl*, valeryl-, benzyl-, and 
glyceryl-trimethylammonium, and also tetramethylammonium salts.. 
The general tendency of this class of substances is to depress or even 
paralyse the action of the heart. P. F„ F. 

Anaesthetic Action of Cocaine Hydrochloride. By S. Grasset 
(Corrupt, rend.) 99, 1122—1123).—The injection of 0*01 gram of* 
cocaine hydrochloride beneath the skin of a man produces a very 
distinct zone of cutaneous anaesthesia, without any general phenomena 
and without any important after-effects. The anaesthesia lasts suffi¬ 
ciently long for certain surgical operations. At least 0-01—0*02 gram 
of the hydrochloride should be injected just below the region to be 
operated on, and the operation should begin 5 or 10 minutes after 
injection. 0. H. B, 

Hygienic Importance of Carbonic Oxide, and its Detection. 
By A. P. Foxkbr (Ghem. Centr 1884, 380—381).—The author 
describes a modification of Fodoris method of detecting carbonic 
oxide. 1—2 c.c. of the blood to be tested for carbonic oxide is 
placed in a shallow beaker, which is floated in a po-rcelain dish full of 
water, the beaker being kept in a vertical position by means of three 
perpendicular brass wires which carry above a watch-glass containing 
a little palladium chloride solution. A glass shade is inverted over 
the beaker so that it stands in the dish of water, and two-thirds of 

2/2 
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the air in the glass shade are, exhausted by means of an india-rubber 
tube. The water in the dish is then boiled, which causes the coagula¬ 
tion of the blood in the beaker floating upon the surface of the water, 
and the carbonic oxide escapes and reduces the palladium chloride in 
the watch-glass above. If traces only are present, the reduction does 
not take place immediately, and the apparatus should be allowed to 
stand for 24 hours. In this manner it is possible to detect the 
presence of carbonic oxide in a single drop of blood. F. F. 

Poisoning by Nicotine. By Rabot (J. Tharm. [6], 10, 189— 
193).— Oases of poisoning of nicotine are very rare; in the present 
case the liquid used for destroying insects on plants was taken ’in 
quantity. From the liquid in the stomach, 2*25 grams nicotine were 
obtained, and traces were found in the bile and urine; ordinary 
methods of separation were used. ' H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Changes which. Milk undergoes through the Agency of 
Micro-brganisms, By F. Hueppe (Ohem. Gentry 1884* 315—316). 
—The author points out the chemical changes taking place in the 
sterilisation of milk by heat. On heating milk above 75°, the action 
of rennet is retarded, but this retardation can be to a certain extent 
counteracted by increasing the amount of rennet. Exposure to a 
high temperature increases the dissimilarity between cow’s milk and 
human milk, and also renders it less digestible, as owing to the 
impaired action of the rennet the curdling of boiled milk in the 
stomach is almost exclusively performed by the gastric acids. The 
digestibility of milk is, however, not materially diminished by tempe¬ 
ratures below 100°, and it is, therefore, desirable that in preserving 
milk the sterilisation should be effected at a temperature not exceeding 
100°. This can be done by heating the milk for one hour on five con¬ 
secutive days at —75°. Milk sterilised in this manner is hardly 
distinguishable by its taste from fresh milk, but on standing the 
casein is gradually deposited, so that the supernatant liquid has 
the appearance of watered milk. The sterilisation can be effected 
much more rapidly by a current of steam. On inoculating this steri¬ 
lised milk with a pure cultivation of the lactic ferment, the lactic 
fermentation Was in all cases set up* The activity of these organisms 
ceases below* 10° and above 44*8°—45*5°; they produce lactic acid 
from milk-sugar, cane-sugar, mannite, and dextrose, and it is probable, 
therefore, that they do not convert milk-sugar into lactic acid and 
carbonic anhydride, but that their action consists in the first instance 
m the hydration of the di-saccharates. The lactic acid bacteria exhibit 
'd|astatiC action, but no peptonising properties, 

studied the butyric acid bacilli, Wlueh he find^ih 
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the first instance curdle the milk like rennet, and, if the initial reaction 
be neutral or wealky acid, actually dissolve the curd by converting it 
into peptones and other products of decomposition, amongst which is 
ammonia, although the bacilli are unable to induce the ammoniacal 
fermentation of carbamide. The spores of these bacilli are far more 
refractory than the lactic acid bacilli, thus offering considerable diffi¬ 
culty to the preservation of milk. 

The author then treats of the organisms of blue milk: these bacteria 
multiply by fission and by means of spores, they neither curdle nor 
acidify milk, but on the contrary render it gradually alkaline. The 
colouring matter which is produced at the expense of the casein, is, in 
the absence of acid, not sky-blue but rather slate-grey, but becomes 
intensely blue on the addition of acid. These bacilli, by their action 
on ammonium tartrate, produce a green colouring matter which is 
converted into the above blue one by oxidation. There can be no 
doubt that these bacilli are not only the invariable concomitants of 
blue milk, but also the inducing cause of this phenomenon. Oidium 
lactis is a fungus which forms a thick white mycelium on the surface 
of milk, the latter remaining liquid and becoming faintly alkaline. 
This organism has become erroneously regarded by some as a lactic 
acid ferment; it only, however, indirectly furthers the production of 
lactic acid by removing the free acid as it is formed, and thus enabling 
the lactic organisms to convert fresh quantities of sugar. 

P. P. P. 

Origin of Microzymse and Vibrioles in . Air, Water, Soil, <fce. 
By A. B^champ (Gompt. rend., 100, 181).—A claim for priority. 

Degeneration of Brewer's Yeast. By H. Btjnombr (Bull 8oc. 
(fhim 42, 567—573).—As is well known, yeast which has been 
repeatedly employed for fermenting purposes, becomes after several 
generations unfit for further use. Numerous attempts to explain 
this fact have been made, but so far without success. The presence 
and growth of * lactic and acetic ferments along with the Baccha/a* 
myces cerevisim are not sufficient to cause degeneration, as their 
numbers can be kept down at a minimum in all well-conducted 
breweries. Doubtless the composition of the wort, the quantities of 
sugar, extract, and salts, it contains, have a great deal to do with 
this result, and this is particularly the case with the nitrogenous 
constituents. Of the latter, certain of the amido-cpmponnds which 
yield the nitrogen food to the ferment, are the most important. 
Recent observations have shown that after each fermentation the 
quantity of nitrogen in the yeast increases, as does also the fer¬ 
menting power; but after a time the fermentation finishes, leaving 
the cells still suspended in the liquid, and the yeast is no longer fit to 
use. J. K. 0. 

Vitality of Germs of Microbes. By 1. Duciatnc (Oompt rend., 
XOO, 119, and 184—186).—The germs of different species of Tyro- 
thrix, more particularly Tyrothrix scaber, are not killed by at least 
three years' exposure in a dry state to air at a tropical temperature, 
but are killed by exposure to sunlight at the same temperature for 
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some weeks. The exact time required depends on the species and on 
the nature of the fluid in which it has been cultivated. 

The author has also examined various cultivations which have been 
kept in -flasks at the ordinary temperature for several years, including 
those which wei*e used by Pasteur in 1859 and 1860, and which are 
consequently 25 years old. The vitality of the germs contained in 
these flasks was determined by seeding various liquids with the 
contents of the flasks. Of 27 flasks which originally contained a 
slightly acid aqueous solution of yeast without sugar, only two con¬ 
tained living germs; of 25 others, 18 contained myceliums which had 
not fructified. Fifteen flasks of aqueous yeast and sugar contained 
only three living species, and 10 flasks of milk contained only two 
living species. In all the flasks which contained living germs, the 
liquid was slightly alkaline, whilst in all the others it was acid. 
Eight flasks containing aqueous yeast and calcium carbonate all con¬ 
tained living germs. Five flasks containing urine 20 years old, and 
strongly alkaline, contained no living germs. It would seem, there¬ 
fore, that slight alkalinity is much more favourable than acidity to the 
preservation of microbes. 

Of the 65 flasks examined, 15, or nearly a quarter, contained living 
germs. Among these were certain known species, such as Sterigma- 
tocystis migm, which, if dried in the air, are dead after the expiration 
of three years. The liquids also contained several species of Tyro- 
thrix, still in a very active condition, and several new species of 
microbes. C. H. B. 

Source of the Nitrogen of the Leguminosae. By B. E. Dietzeiu, 
{Ann. Agronomigues , 10, 543—544).—The author accepts the conclu¬ 
sion of Boussingault, confirmed by Lawes, Gilbert, and Pugh, that 
plants do not directly assimilate the free nitrogen of the atmosphere. 
But it still seemed to him possible that leguminous plants should 
assimilate combined nitrogen directly from the air. In order to test 
this point under conditions as nearly natural as possible, he has 
grown clover and peas in pots of ordinary garden soil, in free air, but 
sheltered from the weather and watered with pure disbilled water. A 
weighed quantity of soil was used in each case, and the nitrogen in 
it determined (0*415 per cent.). The nitrogen contained in the seeds 
sown and in the matured plants was also determined. Each series 
consisted of six pots, No. 1 being without added manure, No. 2 with 
.kainite, No. 3 with kainite and superphosphate, No. 4 with kainite, 
superphosphate, and calcium carbonate, No, 5 without plants, but with 
kainite, superphosphate, and calcium carbonate, and No. o without plants 
and without added manure. The results show that peas and clover do * 
not absorb combined nitrogen from the air. In all cases except two 
there .was a loss, varying from 5*10 to 15*32 per cent, of the nitrogenin 
the soil,. The two exceptions were, No. 6, the soil without plants and. 
without manure, which gained 0*26 gram nitrogen, and No. 3, peas 
grown with potash and phosphoric acid, in which there was neither 
gain nor loss. The^ author suggests that acid calcium phosphate 
pr Hbasic calcium phosphate may react upon the ammonium nitrite 
lli^^^'^esoili'and'.by.-converting' it into calcium nitrite and 
phosphate may prevent its decomposition.. - ■ J. M. H< M. 
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A New Germinator. By J. Konig (Bied. Gentr ., 1884, 789).— 
A zinc trough., 20 cm. broad by 23 long and 4 cm. high is employed, 
this is divided along the length by a strip of zinc reaching to the 
bottom, and on each division thus formed is laid a glass sheet 4 cm. 
broad. Strips of filter-paper, 9^- x 17 cm., are laid on the glass, so 
that the ends fall over the sides of the glass into water in the bottom 
of the trough; the seeds will germinate on this moist paper. 

E. W. P. 

Influence of Light on the Germination of Seeds. By A. Cieslar 
(Bied. Gentr., 1884, 860).—The author finds that many seeds hitherto 
thought to germinate in light only, will do so equally well in darkness. 
Small seeds with poor reserve of material germinate better in light, 
whilst those with a large reserve do so equally well in darkness; he 
did not find any seeds which grew better in darkness than in light. 
Yellow light accelerated, violet retarded germination, and the latter 
at a low temperature almost rendered growth impossible. In white 
light, there was greater energy of growth, U higher percentage of buds 
and generally more activity than with coloured lights; the author 
thinks this due in part to the transformation of light into heat. 

J. F. 

Action of Long Days on Vegetation. By Schubeler (Bied. 
Gentr ,, 1884, 791).—By reason of the long days in northern latitudes, 
plants produce larger and heavier seeds than in the more southerly 
latitudes; yet although the grain is heavier, the extra weight is not 
due to nitrogenous matter, which remains unaltered. Leafy plants, 
such as vegetables, produce larger leaves, and blossoms which are 
white elsewhere are frequently violet here. E. W. P. 

Influence of Intermittent Heat on the Germination of 
Seeds. By A. y. Liebenberg (Bied. Gentr 1884, 756—757).— Boa 
pratensis germinated to the amount of 80 per cent, when exposed to 
daylight; but when the pots in which the seed was sown, were placed 
in darkness at 22°, only 2*5 per cent, germinated; from these results, it 
appeared evident that intermittent light was more effective than high 
temperature and darkness; to prove this, seeds were placed in front 
of a window; in the dark at 20°; in the dark at 28°; and a fourth set 
were alternately iu the dark at 20°, and then for 5 hours at 28°. The 
best results were obtained in this last case, when 23 per cent, germi¬ 
nated, whilst in the second only 1‘5 per cent, did so. Several other seeds 
were tried, and all proved that variable temperatures, even in the dark, 
were better than exposure to sunlight only. E, W. P. 

Effects of Running Water on Plants. By B J<5nsson (Bied. 
Gentr. , 1884, 860).—When a plasmodium of Hyxomycetes in a 
healthy state is placed on filter-paper, so arranged that a portion of 
the paper is in contact with water, a movement in the direction of 
the water is perceived; the author’s experiments were made to dis¬ 
cover whether the protoplasm of other plants was similarly affected; 
he found that the hyphen of the spores of mycelia were affected, but 
that the movements were in the same direction as the flow of water. 
He placed young plants of maize in such a way 'that the roots dipped 
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into swiftly running water; although at first perpendicular; after 
20 hours they formed a right angle, their points growing against the 
stream, and when their position was reversed with the points down 
stream, they bent until they again brought their points against it. 

<J* F. 

* Water Culture of Lupines. By Troschke ( Bied. Oentr 1884, 
850—852).—Lupines have not yet been successfully cultivated in 
water; the author has been more successful than other experimenters, 
but still cannot produce plants as healthy as those grown in open 
soils. The roots of the water-grown plants do not contain those 
excrescences which are usually present on the roots in a state of 
nature. These excrescences are connected with a minute fungus, but 
the manner of their growth is unknown. The author submitted a 
quantity of them to chemical examination, and found them quite 
different in composition from the roots proper, being very rich in fat, 
albumin, and phosphoric acid; the large propoi’tion of nitrogenous 
matter is similar to that in earth-nut cake, one of the richest feeding 
materials. J* F. 


Water Culture of Lupines. By Weiske (Bied. Oentr ., 1884, 
790).—Lupine seeds were grown in glass vessels which were more or 
less tightly closed, other seeds were grown on paper in basins; the 
Solutions contained some nitrogenous, others no nitrogenous plant food 
constituents. When the plants were dead, they were dried and the 
nitrogen estimated. It was found that those plants grown in non- 
nitrogenous.liquids contained but very little nitrogen, and that those 
grown in the basins were the richest in this constituent. 

E. W. P. 


Chemical Phenomena of the Respiration of Plants. By T, L, 
Phipson (Ohem. News, 50, 288).—In connection with the general idea 
that the exposure of the green parts of plants to light is sufficient to 
cause them to breathe, the author remarks that temperature is quite as 
important an agent. For example ; plants were exposed to light on 
two days of nearly equal photometric intensity of daylight; but when 
the temperature was respectively 38° F. and 70° F., in the first case 
the evolution of gas was nil, whilst in the second it was abundant# 
On another occasion a plant at 45° F. in bright sunlight gave no gas, 
whereas, after an hour at 59° F. in much less powerful light, gas was 
evolved. The plants employed in these observations are unicellular 
algse ; they have no stomata, it is therefore inferred that these organs 
are not indispensable for the respiration of plants. A temperature of 
from 60° F. to 90* F. and exposure to sunlight appear to be the 
most favourable conditions for the : respiration of these plants. 
Other observations and experiments tend to show that oiroulataon is 


closely connected with respiration, and, like it, is equally dependent 
on temperature as well as light. It is stated that the oxygen evolved 
■from the organisms in stagnant water comes from zoospores, and not 
feominfusoria, as is sometimes supposed. It is inferred that the nespi- 
plants is independent of chlorophyll, bnt that chlorophyll is 
of respiration, inasmuch m th«r bnowm^ 
emits oxygen, and algsa 
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bleached by* adding a minute quantity of sodium hydroxide to tho 
water in which they were being cultivated, after washing and again 
exposing to light, gave off oxygen after four hours, and the next day 
developed green patches. The author’s experiments negative the 
idea that for the cultivation of plants, carbonic anhydride may bo 
replaced by organic acids. D. A. L. 

Evaporative Surfaces of Plants and Influence of Moisture in 
Soils on Plant Growth. By H. Hellrieoel ( Bled . Qentr ., 1884, 
-849)*—The author’s previous experiments have convinced him 
that plants so dissimilar as beans and barley have nearly the same 
extent of evaporative surface, the measurement of which, although 
difficult, should afford much information as to the effect of moisture in 
the soil. These effects have been frequently remarked. The author 
made experiments with barley grown in soils containing 10, 20, 40, and 
t>0 per cent, of water; with the higher pei’centages, the size of leaf 
increased proportionally, but when examined under the microscope 
the leaves of the plants grown with the lesser quantities of moisture 
showed far larger numbers of stomata than the others, and in tho 
former the stomata were larger, and the cells more developed. The 
greater quantity of matter produced by well watered plants, appears 
to be due to the quick multiplication and development of the cells; 
in the less watered plants, the contents of the cells appear to be more 
concentrated. 

Plants do not possess the power of assimilating the moisture 
'existing as vapour in the air; the rainfall is therefore a most impor¬ 
tant factor in the growth of plants in dry soils; the transpiration 
from the leaves and the loss of moisture from the soil by evaporation 
serves to balance the effect of excessive rainfall The author has 
observed the fall for 15 years at one station, but the conclusions 
drawn are incomplete. Soils possess this power of absorption of 
moisture from damp air; the author’s experiments show that they do 
not absorb sufficient for pi ant-life in the absence of other sources of 
moisture. The diffusion of rain in the soil depends very much on the 
physical condition of the soil, which for this purpose may be looked 
on as a mass permeated by numerous capillary tubes of smaller or 
larger dimensions. One important result of the experiments was the 
.great difference in the absorptive capacity of one and the same'soil 
when in loose or close condition, the proportion in good garden soil 
being in round numbers 2 : 3, and the author thinks “the great 
advantage of deep cultivation consists as much in improving the power 
of absorption, as in bringing fresh soil to the surface. J. F. 

Existence of Manganese m Plants and Animate. By K J, 
M&umbm {JBuklh Soc . Ohim., 42, 305—315).—Manganese occurs in 
small quantity in most vegetables; tea is particularly rich in mangan¬ 
ese (0*5—-0*6 per cent.). So also is tobacco* especially the Kentucky 
variety, which contains from 1*5—T6 per cent. Both yellow and red- 
cinohona bark appear to contain more than traces of manganese. 
Siemens, oranges, garlie* and onions do not contain this element. 
Human Wood, as is gen^^ly know* does not contain the metal, but 
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small quantities can be detected in milk, urine, bones, and hair, and 
in mutton fat. The f®ces often contain considerable quantities, in 
fact the manganese taken in food appears to be eliminated prin¬ 
cipally by this excretion; whence the author concludes that mangan¬ 
ese is not essential to the support of the animal system, and for this 
reason cannot be employed in medicine as a substitute for iron. It 
probably, however, plays an important part in the nourishment and 
development of certain plants. W. R. D. 

Influence of Temperature on the Development of Wheat 

By E. Risler (. Bied . Oentr 1884, 778—779),—It appears that wheat 
ceases to grow when the temperature falls below + 6°: a table shows 
that the highest yields have occurred iu those years with the highest 
total temperatures (above + 6°) namely: 2215° in 1868—69, and 
2818° in 1873—74. E. W. P. 

Cultivation of Swedish and German Cereals. By G. Liebscher 
(Beid. Centr ,, 1884, 775—776).—Swedish seed is to be recommended 
for rough high lying land, but the yield of such seed is much inferior 
to that of German origin, except perhaps in the case of oats. 

E. W. P. 

Comparison of Barleys of Different Countries. By L. Marx 
(Bied. Oentr., 1884, 853-—855).—In order to decide the question as to 
what country produced barley richest in prote'id matter, the author 
analysed more than 400 samples from different countries and from 
harvests of six years. He found the mean percentages of protexd 
matter to be Russia 1276, Baden 12*38, Sweden* 11*97, Danubian 
provinces 11*68, Brunswick 11*49, North Germany 11*21, Bavaria 
10*76, Alsace 10*70, Hungary 10*62, France 10*55, Hesse 10*43, 
Wurtemburg 10*38, Denmark 10*91 (9*91 P), England 9*69, and 
Austria 9*61. 

Some of the Bussian barley yielded 16 per cent, of proteid matter; 
the maximum in Baden was 15 per cent., the minimum 10*60 percent. 
Bohemia and England gave few samples of over 10 per cent.; 68 
samples of Bavarian were examined, six of which were over 12 per 
cent., the remainder under 10 per cent. 

Amongst French barleys, those of Auvergne were the lowest, those 
of Champagne and Burgundy being up to the average of Bavaria. 
The nitrogenous contents of Hungarian varied more than any other, 
some containing but 9 per cent., others 12 per cent.: as a rule thick 
skinned grain is poorer in nitrogen than thin skinned, but not 
invariably. The quantity of phosphates in barleys varies also within 
wide limits, but bears no relation to the nitrogenous contents. 
Chemical analysis is, in the opinion of the author, the only means of 
judging grain, if the brewer requires regular fermentation and sound 
yeast. J. F. 

Ensilage Experiments with Various Fodders. By Kirohner 
and others {Bied. Oentr., 1884, 817—822).—-Experiments made in 
* t referred to. Several silos at Merton in Norfolk 
cemented sides were filled with finely chopped coarse 
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grass part cut in rain, part in unsettled weather, 1—2 lbs. of salt per 
cwt. were added and the whole well trodden in. In one case, after 
three weeks, the mass had shrunk one-third in bulk, a wooden covering 
was then put on, then 8 or 9 inches of clay and on that heavy stones. 
After 3 to 5 months the fodder was found well preserved and was 
eaten readily by cattle, after removal of the topmost and lowest layers. 
Similar results were obtained with lucerne, red clover, and rye-grass. 
Other experiments made in Kent were equally successful. Miles 
(Massachusetts) in the MilJc Gazette , recommends a method for keep¬ 
ing the fodder sweet, and preventing acidification. The bacteria which 
are the acid ferment, are killed by a temperature of 50—60°; he 
proposes to obtain that temperature by slow filling of the trenches, 
when the temperature advances to 70°; quick filling and stamping 
down will only give about 40°. Baker is reported to have used old 
petroleum barrels as silos and kept fodder therein for a long time, 
without injury. Thomas, who reports on these experiments, thinks 
there is nothing new in them, and that they teach nothing; he 
considers it is teaching a false doctrine to say that green fodder can 
be preserved unaltered; heating more or less must take place, which 
in a plant is a sign of decay, and fermentation must invariably set in, 
attended with important loss of substance. 

Kirchner as a result of his experiments expresses an unfavourable 
opinion of ensilage with green maize ; there was a loss of 15 per cent, 
in weight, of which about one-third was protein, and in 8 months 
there was a loss of 41*2 per cent, of protein. In three experiments, in 
feeding milch cows with acid fodder, he found that the quantity of 
milk was increased, but the quality deteriorated, there was less fat, 
it had the taste of butyric acid, and the butter made from it kept badly 
and had a disagreeable flavour. Schultze studied the changes which 
took place in lupines, maize, and lucerne preserved in casks for three 
months, at the end of which time a very serious loss of nitrogenous 
substance had occurred. B. Kinch, in experiments with grass 
perceived a similar loss (Trans., 1884, 122) ; Liebscher made experi¬ 
ments with sliced beets in deep trenches * lined with cement, and 
covered some with heavy stones, some with soil; in two of them 
1 kilo, of borax was mixed with the roots. In six trenches, the per¬ 
centage of weight lost was from 7 to 19 per cent., and the addition of 
borax appeared to have an injurious effect. J. B. 

Loss of Weight in. Ensilage of Beet-leaves, By JI. MIroker 
(Bied , Centr 1884, 815—-81G).—Two quantities of leaves were stored 
in pits in October, and taken out in March : the loss per cent, on one 
lot was 16’31, on the other 16*38, the analysis showed that part of the 
protein had changed to amides, lowering the value as fodder. 

These experiments convince the author that acidification of green 
fodder is a wasteful operation, only to be resorted to when other 
methods of preservation are not possible, as is often the case where 
large crops of beets are grown. J. P. 

’ 0^ at Grignon in 1884. By P. F. 

Deh^bain (Ann, Agronomiques, 10, 529—539) .—The experiments of 
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1884, were undertaken with, the especial object of ascertaining to 
what extent certain improved strains or varieties of sugar-beet would 
withstand the impoverishing effect (as regards percentage of sugar) 
of heavy doses of farmyard dung and other nitrogenous manures. 
The variety chosen was “Vilmorin’s improved ” sugar-beet, with 
which the author had previously obtained excellent results as regards 
yield. The weight of roots and leaves obtained on the different plots, 
and the percentage of sugar contained in the juice, are set forth in the 
annexed table:— 


Manure per hectare. 

Boots, 

kilos. 

Leaves, 

kilos. 

Sugar, 
per cent, 
of juice. 

30,000 kilos, farmyard manure + 300 kilos, 
sodium nitrate..... 

43,400 

1 

27,400 

18-1 

20,000 kilos, farmyard manure + 400 kilos, 
sodium nitrate.... 

36,000 

20,500 

17 6 

30,000 kilos, farmyard manure + 1500 kilos, 
lime ..... 

35,900 

17,000 

17 -4 

20,000 kilos, farmyard manure + 200 kilos, 
sodium nitrate + 200 kilos, potassium chlo¬ 
ride .... 

38,000 

20,000 

18'9 

20,000 kilos, farmyard manure + 500 kilos, 
flesh manure... 

33,400 

35,500 

14,600 

19*4 

40,000 kilos, farmyard manure.. 

13,700 

18*8 

40,000 kilos, farmyard manure + 200 kilos, 
sodium nitrate .......................... 

38,200 

14,200 

18*0 

1000 kilos. flesh manure.... 

38,200 

13,200 

19*2 

1000 kilos, flesh manure + 1500 kilos, lime... 

30,700 

14,700 

17*8 

500 kilos, torrefied horn.. * 4 

33,700 

12,300 

19 *6 

1000 kilos, new leather, torrefied. 

34,900 

13,100 

18*7 

1000 kilos, old leather, torrefied..... 

31,300 

11,100 

19*8 

800 kilos, azotine...... 

34,200 

16,500 

19*4 

1000 kilos. “ beet manure ” ..... 

34,200 

16,000 

20*4 

1000 kilos. “ phosphoguano ” ... 

33,600 

13 900 

19*9 

Unmanured ... 

29,700 


19*0 


Azotme is a soluble nitrogenous manure prepared by the action Of 
alkalis on woollen and cotton refuse. 

The most suitable manure appears to be farmyard manure in con¬ 
junction with Chili saltpetre; the results of the experiments of 
previous years lead also to this conclusion. The variations in the 
percentage of sugar are so small that they cannot be attributed to the 
action of the different manures; ou the other hand, the experiments 
show that a suitably chosen seed will respond liberally to large 
dressings of manure without any deterioration in the quality of the 
roots. Analyses of roots taken at random showed also that/the large 
roots were as rich in sugar as the small ones. J. M. H. M. 
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regards total weight of roots and sugar, though “ Vilmorin blanche ” 
gave tho highest coefficient of purity. At an experimental station 
400 feet higher, the results as regards yield were the same, but the 
richest roots were produced from Stroebnitzer seeds. , E. W. P. 

Sugar-beet Seed as Fodder for Cattle. By H. Pullet (Bied. 
Gentr 1884, 755—756).—Old sugar beet seed is recommended as a 
valuable substitute for linseed cake; by its use, cattle will increase at 
the rate, of 1*57 kilo, daily. E. W. P. 

Adulteration of Linseed Cake and Rape Cake. By G. 

Klein (Bied. Gentr., 1884, 788).—Chaff and water are now being 
largely added to linseed cakes. In rape cake, the unground seeds of 
Setaria viridis and other plants have been found, all of which are 
almost absolutely indigestible. E. W. P. 

Composition of the Seeds of the Cotton Tree. By Sacc 
( Oompt. rend ., 99, 1160—1161).—The seeds of the cotton tree culti¬ 
vated in Bolivia have the following composition:—Casein 6*00; dextrin 
0*20; sugar 2*0; fibrin 23*70; lignose 32*40; starch 9*60 *, oil 9*60; wax 
0*80; ash 8*00; water 8*00 = 100. They yield when ground, yellow 
hour 56*50; black bran 40*50; loss 3*00 = 100. It is evident that 
these seeds may constitute a very valuable food. A solution of tbe 
seeds may be used for removing tbe excess of lime employed in sugar 
refining, the lime being precipitated in the form of an insoluble 
caseate. The aqueous solution also forms an agreeable orgeat. 

c. h. b. 

Analyses of Cotton Seeds. By P. Konig (Bied. Gentr., 1884, 
791), 

Egyptian. 



American. 

katural. 

- 1 1 ■ '"•''n 

Freed from cotton. 


per cent. 

per cent* 

percent. 

Water........... 

. 9'24 

10-78 

11-42 

Albuminoids. 


19-60 

19-94 

Pat..... 

Non - nitrogenous 

.. 14-86 

extrac- 

24-76 

25-34 

tive .......... 

. 28-12 

20-63 

20-08 

Fibre.. .... *. 

....... 27-60- 

20-13 

18-93 

Ash ........... 

.. 4-30 

4-18 

4-29 

E. W. P. 


Fairy Rings. By F. v. Thu men (Bied. Centr., 1884, 792).—These 
rings are produced by the growth of mycelium, which contains much 
nitrogen, so that the grass receives much valuable manure. At the 
same time this fungus exerts a baneful influence on the grass roots, 
consequently discolored grass is frequently to be found within the 
ring. v E. W. P. 

. Variations in Rainfall, By W. Kkbmsbr (Bied. Gentr., 1884, 
793—794).—The author has had the opportunity of collating the 
results of an extended series of observations made under the auspices 
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of the Italian Meteorological Institute at 15 Italian and 24 German 
stations, with a less number of those in other countries. He states 
that the variations in the amount of rainfall increase as the equator is 
approached, and that regions lying under the shadow of mountain 
ranges are more subject to alterations than plains in the same latitude. 
The mountains arrest the rain clouds, but the distances of those 
clouds from the earth of course affects the results. In plains, the fall 
is more regular. The variations are greater in cold seasons of the 
year than in the warm months. J. F. 

Micro-organisms in Soil. By E. Wollnt {BieL Gentry 1884, 
796—814).—The changes, physical and chemical, which take place 
in earth containing humus, or the organic remains from which it is 
formed, are of great interest, and have important bearings on the 
fertility of the soil. In well-worked porous and aerated ground, the 
decomposition of organic matter under favourable conditions liberates 
carbonic anhydride, water, ammonia, and a little free nitrogen, some 
of which combine with the inorganic substances necessary for the 
growth of the plant. The process of decomposition is generally con¬ 
sidered as one of oxidation, and Schlosing, Muntz, and Warington 
regard it as due to the action of lower organisms. In well aerated 
soils, little ammonia is formed; it is quickly oxidised to nitric acid,; 
but when the nitrifying organism is destroyed by treatment with 
chloroform, carbon bisulphide, or by means of heat, the ammonia 
prevails, and the nitrites and nitrates are reduced. Schlosing and 
Muntz produced nitrification in sterilised solutions by the addition of 
a mere trace of earth; they found in the fluid small filiform bodies, 
from which pure cultures were obtained. This they consider to be the 
nitric ferment; it is widely diffused, and finds its most favourable 
habitat in arable soils; it is also found in sewage water, and less 
frequently in flowing water; it does not appear to exist in the air, at 
least it has not been obtained from that source. 

It is easy to understand the great influence exercised by conditions 
of moisture, heat, and light on the activity and multiplication of these 
organisms. Schlosing proved in 1873 that nitrification depends on 
the free access of oxygen; when the supply is restricted, nitrification 
ceases, and when it is withheld altogether, the nitrates already 
formed are reduced. Moisture is also an important factor; even at 
ordinary temperatures dryness is hurtful to the ferment, and earth in 
which the process is in full activity is rendered perfectly sterile by 
being dried. It is not surprising that heat should greatly infiuenee 
the growth of the ferment; at 5° the process proceeds slowly; at 12° 
it is clearly visible; at 37° it reaches its maximum, and at 55° it 
ceases. Warington’s experiments (Trans., 1878, 44) have shown the 
great influence of light, the organisms prospering best in darkness. 

The oxidation of the carbon of organic matter is caused in a similar 
way by organisms, and under conditions very similar to those of nitri¬ 
fication. The author has established that treatment with chloroform 
y^ponr, the addition of antiseptics such as carbolic and boric acids, or 
or heating to 130°, very materially retards the production of 
anhydride. The same factors which promote nitrification 
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influence this process; the production of carbonic anhydride proceeds at 
the same time as nitrification,but is independent of atmospheric oxygen, 
deriving what is required from the soil. This appears to support the 
opinion that the air contained in well tilled soil is frequently changed. 
It is well known that organic substances used as manures decompose 
more rapidly in well aerated earth, sandy or gravelly, than in close, 
loamy, or argillaceous soil. Warmth greatly influences the activity of 
production; the most favourable temperature is 50° to 60°, but even at 
0° the process goes on slowly. Moisture is in this case as necessary as 
in that of nitrification; soil containing 4 per cent, of water was found 
by Fodor to yield 16 times as much carbonic anhydride as the same 
soil with only 2 per cent.; too much moisture arrests the process by 
diminishing the quantity of available oxygen present. The reduction 
of the nitrates already formed must be considered also as a physio¬ 
logical process, dependent on the presence of organisms which do not 
require oxygen (Pasteur’s anaerobes). Deprived of air, the organic 
matters yield small quantities of carbonic anhydride, water, ammonia, 
free nitrogen, and a carbonaceous, black, turf-like mass, an acid 
humus, difficult of decomposition. Recently, a ferment has been 
discovered in arable soil which is capable of inducing alcoholic fer¬ 
mentation. The enormous numbers of micro-organisms in soils may 
be guessed from observations made at the Observatory of Montsouris, 
where one gram of earth was computed to contain 750,000, and at 
Gennevilliers, 870,000 to 900,000 spores. 

As the'influence of heat, moisture, &c., does not always tend in the 
same direction, the author believes that the decomposition of organic 
matter is governed chiefly by that factor, of which a minimum is 
present. The physical conditions of soils have a very great influence 
on decomposition, namely, permeability to air, the capacity to retain 
moisture, and in great measure the state of the subsoil. The power 
of absorbing and retaining the sun’s heat is different in various soils; 
a dark-coloured soil is warm during the day, and parts quickly with 
its heat at night. This variation can, however, be fully neutralised 
by judicious admixture of humous substances. 

The effects of vegetation and of spreading manures, straw, <fcc., on 
the surface are very importan t; ground when protected by vegetation 
is warmer than when fallow, and variations of temperature are less; 
when covered with a thin layer of straw, &c., it is a medium between 
naked and vegetation-covered soil; if the layer is too thick, it becomes; 
colder. In speaking of the effects of the constant culture of food plants, 
the author comes to the conclusion that soils which ai*e tilled year 
after year become poorer, no matter how richly they may be manured, 
and that they commence to recover their fertility when laid down in 
grass for either meadow or pasture. This property of enrichment of 
the soil belongs also to leguminous plants, but it is not because, as 
many assert, that these plants have the power of obtaining nitrogen 
from the atmosphere, but is due altogether to the methods of culture. 

The chemical composition of soils has an important bearing on the 
decomposition of organic matter; the presence of lime facilitates it 
greatly; the contents in humus is also a factor; the production of 
carbonic anhydride does not proceed always at as rapid a rate as at 
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first, and too great a quantity may hinder the activity of the micro¬ 
organisms. The author considers the subject one for further expert 
ment, but is of opinion that no doubt should exist that all changes in 
the humous matters contained in arable earths are due to micro¬ 
organisms, and that their activity is governed by the factor which is 
present in a minimum, and is dependent on a balance of various 
important influences. F. 

Germination in Soil rich in Organic Matter, but free from 
Microbes. By E. Duclaux (Com.pt. rend., 100, 66—68).—Haricot 
beans and peas were sown in soil which had been previously sterilised, 
and then moistened with sterilised milk, care being taken that no 
microbes were introduced along with the seeds. Under these con¬ 
ditions the seeds germinated, hut after two months the milk had 
undergone no alteration, and the plant when dried weighed less than 
the original seed, and in appearance resembled the plants produced by 
the germination of seeds in distilled water. The author has previously 
shown that casein only becomes assimilable by living organisms under 
the simultaneous or successive action of two diastases, rennet and 
casease. It would seem, therefore, that the seeds in germinating do 1 
not secrete and diffuse through the surrounding soil either of these 
diastases. Precisely similar results were obtained with soil containing 
saccharose, and with soil containing starch-paste. The cotyledons, 
therefore, secrete neither sucrase nor amylase. 

These results show that a seed germinating in a soil rioh in organic 
matter is unable of itself to assimilate the organic matter, and is 
dependent on the action of microbes which convert the organic 
matter into assimilable forms, and thus place it at the disposal of the 
plant. 

The fact that a germinating seed cannot assimilate starch from the 
surrounding soil, seems at first sight opposed to the fact that the 
reserve store of starch in the seed itself is used up during the 
germination of the seed and growth of the young plant. For a plant 
to secrete diastase in the interior of its own tissues is, however, a 
very different thing to diffusing it into the surrounding soil. 

a h, b. 

Solution of Wool-dust. By Mabckbk (Bied. Centr 1884, 785. 
—For every centner of woohwaste, 5 —7 kilos, calcium oxide is to be 
slaked and mixed with the wool, thoroughly moistened with water 
and mixed so as to remove all fat; the heaps, 6 inches high, are to be 
left covered with earth for two to three months, but they muBt be 
kept moist. After this time an excellent compost is formed. Sul¬ 
phuric acid may also be used; it is more expensive, but there is then 
no loss of ammonia. The mixture of wool and 50° acid is made in 
leaden troughs, and regularly stirred until the mass becomes thick 
and unworkable. E. W. P. 

Peat as Manure. By Schreiner (Bied. Centr., 784).—Oats were 
sown in boxes filled with sand, to .which had been added various 
mineral manures, and in some cases 5 per cent, of peat. The best 
CEpps were obtained from minerals (no details given) and ammonium 
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sulphate and peat; the same results were obtained when barley, rye, 
beans, <fec., were grown. K. W. P. 

Straw, Peat, and Sawdust as Litter. By H. Sa.gnier (Bied. 
Oentr ., 1884, 783).—These three materials were employed by the 
Paris Omnibus Company as litter, and there was produced of straw 
manure 25 kilos., of peat 10—11, of sawdust 12—13 kilos, per horse 
daily, and they contained 0*51, 0*68, and 0*45—0*49 percent. N respec¬ 
tively. After use on the land as manure for two successive crops, it 
was found that the sawdust and peat were equally good, and both of 
them better than straw. E. W. P. 

Manuring Experiments with Precipitated Phosphate. By 

L5bbecke (Bied. Gentry 1884, 735).—The crops were barley after 
beet, oats after potatoes; and the manures Chili saltpetre, saltpetre 
with superphosphate, and with precipitated phosphate. Results : the 
nitrate increased the crops, and the addition of superphosphate was 
of no advantage, but precipitated phosphate was a gain; the land 
where the barley was sown was clayey loam, whilst the oats <*rew on 
chalky humous soil. E. W. P, 

Sidney Guano. By Marcher (Bied. Centr ., 1884, 785).—This is 
a new guano from Sidney Island resembling Baker Island guano, and 
produces 18*8 per cent, soluble phosphate. Gilbert’s analysis is as 
followsWater 7*38, C0 2 2*64, SO s 1*63, P 2 0 6 34*41, CaO 42*96, 
MgO 2*03, JSTa*0 0*76, Cl 0*87, FI 0*40, organic matter 7*29 (N=0*28). 

E. W. P. 

Manuring Sugar-beet. By Gr. Liebscher (Bied. Oentr., 1884, 
737—745).—It was arranged that phosphoric acid should be tried 
against nitrogen (equal quantities of Chili saltpetre and ammonium 
sulphate) and against farmyard manure in various proportions, and 
well mixed with one another. During growth, those plants were the 
strongest which were manured with nitrogen and farmyard manure, 
phosphates having but little influence by reason of the drought. The 
heaviest crop both of roots and sugar was produced by the use of 800 
centners farmyard manure, mixed with 72 kilos, per hectare of phos¬ 
phoric acid in the form of 18 per cent, superphosphate. This same 
result was obtained when equal parts of nitrogen and phosphate were 
used. The author then discusses the quantities of each manure which 
are most beneficial from a financial point of view on his land, as well 
as the value of farmyard manure under the same circumstances. 

E. W, P. 

Parallel Experiments on Peat Compost and Chili Saltpetre 
as Manures for Sugar-beet, By L. Kuntze (Bied. Oentr., 1884, 745 
—747).—The-compost which is obtained by soaking up the waste 
liquids from the sugar manufactory with peat contains 2*5—3*3 per 
cent. N, and 11*5—14 per cent. K 2 0, ana it is in a good saleable 
form. This compost was compared with saltpetre as a manure, both 
being aided by guano or superphosphate. Taking the average of the 

von. XLvm. 2 g 
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plots, the peat compost was the best both as regards total yield and 
u quotient of purity.” Several varieties of roots were sown, but all 
with a similar result. E. W. P. 


Analytical Chemistry- 


Estimation of Hydrogen Peroxide. By H. S. Carpenter and W. 
0. Nicholson (Analyst, 9, 36—41).—The authors have made numerous 
determinations of the quantity of hydrogen peroxide in aqueous 

. . 

solutions, employing various methods—titration with — perman¬ 


ganate and measurement of the volume of gas liberated, and titration 
with potassium iodide and sodium thiosulphate. Prom their results, 
they conclude that the reaction which takes place when an acid solu¬ 
tion of hydrogen peroxide is treated with permanganate, can be 
correctly represented by the equation K 2 Mn 2 0 8 + 5H 2 0 2 + 3 H 2 SO 4 — 
E 2 S0 4 + 2MnS0 4 + 8H 2 0 -f 50 2 , as stated by Kingzett (Trans., 
1880, 805). Moreover, they recommend the first of the above- 
mentioned methods as rapid and accurate, and remark on the inferior 
quality of commercial hydrogen peroxide. D. A. L. 


Apparatus for the Eapid Estimation of Hydrogen Peroxide. 

BjMartinon (Bull. Soc. Chim,, 42, 449—451).—A small wide tube 
or flask is fitted with a caoutchouc cork with two holes, through one 
of which connection is made with an open graduated tube, of which 
the lower end is immersed in water; through the other passes a tube 
closed at its upper end and blown out to an open bulb at the lower 
extremity, in such a manner as to hold a few drops of liquid. 1 or 
2 c.c. of the hydrogen peroxide are placed in the wide tube, and a 
fragment of manganese dioxide with three or four drops of solution 
of caustic soda, potash, or ammonia (free from carbonates) in the 
small bulb. The latter, after the cork has been firmly fixed, is pushed 
down into the hydrogen peroxide, the solution shaken, and the amount 
of oxygen generated is read ofi in about two minutes, the usual pre¬ 
cautions being observed. J. E. 0. 

New Method of Testing for Chlorates. By Pourmont (/. 
Pharm . [5], 10, 96—97),—A solution of a chlorate when treated 
with copper and sulphuric acid gives a green solution; a nitrate 
similarly treated gives a blue solution. If chlorides and nitrates are 
both present, the former must first be removed by precipitation with 
silver acetate. H. B. 

Quantitative Estimation of Nitrogen. By E. Eretjsler 
(Land. Versuclis-Stat., 31, 207—318).—After stating his objections 
3e> Pumas’ method for the volumetric estimation of nitrogen, as 
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occupying much time, being troublesome and expensive, the author 
proceeds to describe the modifications which he has introduced, so as 
to render the analysis more accurate, more rapid, and less extravagant. 
The first object to be attained is that the whole apparatus shall bo 
free from air, and that when oxygen and carbonic anhydride are 
introduced, there shall be no air introduced at the same time. The 
ordinary method for the preparation of carbonic anhydride, by the 
action of hydrochloric acid on marble, is unsatisfactory, as there is 
always a residue of air amounting to ytsov °f the volume of the 
apparatus; the production of carbonic anhydride by the heating of 
sodium hydrogen carbonate, lead or manganese carbonate in auxi¬ 
liary tubes, is likewise unsatisfactory, for although pure gas is formed, 
yet it is at the risk of destroying the whole analysis. The employ¬ 
ment of combinations of these two processes, as recommended by 
Bitthausen ( Pfliiger’s Archiv, IB, 336) and Gruber (Z'eit f. Biol., 16, 
371), is followed by good results, but the simplicity of the whole 
arrangement is much impaired. 

It is therefore recommended that carbonic anhydride should be 
pi'epared from sodium carbonate and sulphuric acid, when gas con¬ 
taining only -goVff produced. Whilst working at this part of 

his researches, the author found that there were no exact accounts of 
the quantity of air set free by the action of hydrochloric acid on 
marble, consequently he experimented on this point, and found that 
as a rule 1 litre of carbonic anhydride contained ytVs" of its volume of 
air; when sulphuric and sodium carbonate were employed, the admix¬ 
ture was reduced to ¥T Vo> and even to when the soda was very 
compact and the acid freshly prepared. To prepare the sodium car¬ 
bonate in the best form for use, it is fused with ^—£ of pure potash, 
and cast in small sticks; the acid consists of 2 vols. concentrated* 
acid, which is to be added to 3 vols. of boiling water ; if the acid is- 
introduced slowly at the edge of the basin the whole mixture is kept 
at the boiling point, and when cooled it will absorb but little air* A 
further source of error is the air which obstinately adheres to the sur¬ 
face of the combustion tube, asbestos, copper oxide, and finely divided 
copper, but still, this small quantity may be nearly wholly got rid of 
by removal of the air and introduction of carbonic anhydride, but 
such is not the case when granular copper oxide is employed. To 
avoid this residual air as much as possible, granular copper oxide- 
should not be used if it can possibly be replaced by anything else, 
but if otherwise the exhaustion of the whole apparatus is imperative, 
as well as heating the oxide. On account of these objections to the 
use of copper oxide, copper oxide asbestos and copper asbestos are 
recommended as far superior to any of the three used separately, 
because it is quite possible for hydrocarbons to escape combustion 
by passing through channels in the copper oxide, without coming in 
direct contact with it; the elasticity of the copper oxide asbestos pre¬ 
vents the formation r of these channels, and; consequently no hydro¬ 
carbons can escape as such. Gap per oxide asbestos is prepared as fol¬ 
lows :—Dissolve 150 grams of copper sulphate in 400 grams hot water, 
plunge into this solution 50 grams of loose asbestos of medium length of 
fibre,, and then evaporate the mixture nearly to dryness; place the 

2 a 2 
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asbestos thus saturated with, salt in a dilute sodium hydroxide solution 
(160 grams to 2—3 litres water), and boil for half an hour, or 
until the liquid is no longer coloured blue or green, then decant, 
collect the solid on a filter and wash until all sulphuric acid is 
removed; after drying, and before immediate use, ignite in a crucible.’ 
When the copper asbestos is required, the above preparation is 
reduced in,an ordinary combustion-tube, and to facilitate the passage 
of the gas, a cylinder of wire is first introduced, whidh cylinder may 
afterwards be filled with the asbestos. As a frequent consequence of 
incomplete combustion, the percentage of nitrogen is found to be too 
low; this is generally obviated by the employment of mercuric and 
silver oxide, but for various reasons the author objects to the employ¬ 
ment of these and most other compounds which set free oxygen when 
heated ; he prefers to generate oxygen from a mixture of potassium 
chlorate with 1^- times its volume of copper oxide. To ensure a 
quiet and regular evolution of gas, the chlorate should be fused, 
cooled, and powdered, and then carefully mixed with the exact 
quantity of the copper oxide, preferably by shaking it thoroughly in a 
flask. 

Another source of error in analysis is the passage of unreduced 
oxides of nitrogen out of the combustion-tube; to insure the reduc¬ 
tion, metallic copper, in the form of a spiral of turnings, &c., is 
generally introduced into the tube; Kreusler, however, prefers to use 
■the copper asbestos already referred to, as he finds that all oxides are 
reduced, and, however rapid may be the evolution of oxygen, none 
ever passes the plug of asbestos. Morgan (Zeit Anal. Ohem 21, 
253) has stated that a further source of error is the formation of 
nitric and nitrous acids (nitric oxide oxidised by oxygen), which 
attack the glass of the combustion-tube, forming their corresponding 
salts; but this statement the author has been unable to confirm. The 
author deplores the care with which analyses aTe calculated out to the 
second and third decimal place, when it is remembered how little 
attention is paid to other factors which should be considered in the 
calculations,'namely, that burettes, &c., are not always calibrated, that 
no account is generally taken in weighing of the value of the displaced 
air, &c. 

The method of analysis is described at great length with the aid of. 
diagrams in the original paper, and does not admit of abstraction, a 
short statement of the arrangements in the combustion-tube must 
therefore suffice. The combustion-tubes should be about 115 cm. long 
by 14 mm. broad, both ends being open and with rounded edges, and at 
about the middle of the tube a plug of copper oxide asbestos, about 
2 cm* long, is to be inserted; to the left of this comes about 2 cm. of 
granular copper oxide, and then about 24 cm. of copper oxide asbestos. 
The next 14 cm. is occupied by metallic copper, the first 2 cm. con¬ 
sisting of compact metal produced by oxidising turnings and then 
reducing them, whilst the last 12 cm. is filled with copper asbestos ; 
finally, 6 cm. are occupied by copper oxide asbestos. Previous to the 
filling of the tube in the manner just stated, a copper wire spiral is 
introduced, extending, the whole length thus filled. The boats for 
folding the substahce and the potassium chlorate are made of sheef 
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brass, worked into shape round a glass rod; the boat which holds the 
substance is placed in the middle of the tube, and is separated from 
the other boat at the end by a cylinder, 10 cm. long, of platinum 
gauze, containing copper oxide asbestos; this cylinder is furnished 
with a short wire bent into a loop, so as to be readily withdrawn. To 
prevent bursting from internal, or collapsing from external pressure, 
the whole tube is enveloped for four-fifths of its circumference in 
sheet brass divided into five pieces, which overlap one another at their 
junctions, where they are lightly bound round the tube by wire; the 
whole is then laid on the bed of the furnace, which has been pre¬ 
viously strewn with talc or magnesite. With the apparatus so con¬ 
structed, several analyses may be made, as only the boats and the 
platinum cylinder have to be withdrawn for refilling and removal. 
The connection between the combustion-tnbe and the other parts of 
the apparatus are made by short pieces of glass tubing fixed into the 
combustion-tube by short pieces of india-rubber tubing • these glass 
slips, which are somewhat tapered at the end, pass into conical tubes, 
which are connected respectively with the carbonic anhydride ap¬ 
paratus and the gas measurer; to ensure hermetic closing at the 
junction of the two glass tubes, sealing-wax is used as proposed by 
v. Jolly. The capillary tube leading from the carbonic anhydride 
apparatus is of copper, whilst the glass tube leading to the gas 
measurer rises upwards for a height of over 76 mm., the supports 
employed do not press on any part of the whole arrangement, no 
clamps being used. For the method of conducting the combustion, of 
collecting the gas and its measurement, reference must be made to the 
original paper. The small amount of air which persistently adheres 
to the metallic copper, and is not removable by exhaustion nor by 
carbonic anhydride, has been already referred to; to remedy this 
error 0*13 mgrrn. 1ST must be subtracted from the total nitrogen for 
every 5 grams of metallic copper employed. Estimations of nitrogen 
in various organic and inorganic compounds are given to show the 
accuracy of the process which, for its performance, only requires about 
100 minutes. 

I. Experiments with Will-Varrentrapp ’s Method and some J Remarks 
on EjeldahVs Process .—The estimation of the nitrogen in many 
nitrogenous compounds, such as uric acid, legumin, &c., when made 
by the soda-lime process, is quite accurate, but there are some sub¬ 
stances which, as Liebermann and others have shown, do not yield up 
the whole of their nitrogen in the form of ammonia. Menozzi asserts 
that he can only obtain 40 per cenri of the nitrogen in milk as 
ammonia; Musso says that when milk has been creamed it will only- 
give up 81—88 per cent, of its nitrogen. Kreusler therefore has 
made analyses of milk under various conditions, employing in some 
cases a glass tube, iu others a short or a long iron tube, mixing the 
dry milk with chalk, <fec., both dry and moistened with water. The 
mixture of the substance with some neutral solid is placed in a boat 
of sheet ix'on 25 cm. long, when it is well moistened and thoroughly 
mixed with soda-lime. The results obtained were as follows :—The 
addition of indifferent substances (calcium carbonate, strontium sul¬ 
phate) to the. dried milk did not raise the percentage of nitrogen 
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above 90 per cent, of the whole nitrogen present; if moist hydrogen 
was passed through, then the yield was raised to 93—95 per cent., 
and finally the use of an iron tube again brought a slight increase. 

As Wili-Varrentrapp’s method was found to be so untrustworthy, 
Kjeldahl’s method (Zeit. Anal. Gliem ., 22, 366) was examined to see 
whether it really was an improvement, and also whether it could be 
improved upon. To prepare a strong acid in which to digest the 
substance to be analysed, 1 litre of rectified sulphuric acid was mixed 
with 200 grams of phosphoric anhydride ; 20 c.c. of this acid is quite 
sufficient to act on 1—1*5 gram substance. The digestion was con¬ 
ducted in a flask slightly inclined, and partially closed, the heat being 
applied for six hours; the addition of the permanganate was without 
danger. To drive off the ammonia, 100 c.c. of soda solution (1 part 
of fused sodium hydroxide to 2| parts water) was added, and the mix¬ 
ture boiled over a naked flame in a globe-shaped flask, the level of the. 
liquid being kept constant(the amount of liquid being about 250 c.c.); 
the introduction of zinc turnings permitted the evaporation to be 
carried on until the volume was reduced to 150 c.c., before any 
“ bumping ” set in. Even with these special precautions, the albumin¬ 
oids of milk resisted the conversion, if the digestion was only carried 
on for three hours, and conversion was only completed when digestion 
had lasted six hours. Great care must be exercised in examining the 
“ pure ” sulphuric acid and the permanganate for nitric acid, for both 
frequently contain a small percentage. 

Estimation of Nitrogen as Amides , Sfc., by Means of Nitrous Acid.— 
S&chsse and Kormann’s process (Land. Versuch-Stat., 17, 88 and 
321), in which the amide compound is treated, was put to the test, as 
also the various absorbents of nitric oxide recommended by Bohmen 
and others. A full description of the author’s process cannot be 
given without diagrams. The acid employed was pure, and was 
diluted with boiled water ; the potassium nitrite must be purified by 
double decomposition with calcium nitrate, as there is always car¬ 
bonate present. The solution of ferrous sulphate is prepared by first 
moistening the crystals with sulphuric acid, and then dissolving them 
so as to form a saturated solution. Even with all the precautions which 
were used, a blank experiment showed that for every 10 c.c* of nitrite 
solution containing 7*18 grams salt, there were produced and passed 
into the receiver 3 mgrms. of nitrogen. This quantity has been employed 
as a correction in the analyses which are described; the source of this 
error has not been discovered. Should any carbonic anhydride pass off 
with the nitric oxide and nitrogen, it will be absorbed by the ferrous 
sulphate, as experiments have shown that 200 c.c. of this solution can 
absorb 2*79 c.c. of the gas. Analyses of tyrosine, asparagine, leucine, 
and aspartic acid, alone, or when mixed with a nitrate, ao not yield 
the true amount of nitrogen present, in some cases the yield was too 
high, in others much too low ; even when the substances were treated 
with dilute acid and a base, the results were no better, but it is hoped 
that further researches will enable correct estimations to be made. 
The apparatus and experiments made to obtain exact results by the 
action of nitrous acid and long continued boiling are fully detailed, 
bnt no results were obtained which were perfectly trustworthy; the best 
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determinations were made when the substance was treated with the 
acids for a long time at a high temperature. Collecting, out of the 
immense amount of detail, the results of the experiments on individual 
compounds, we find that the analysis of urea comes out higher, the 
longer it has been heated with dilute acid previous to the action of 
the nitrous acid. Leucine seems to decompose completely under the 
circumstances. Allantoin requires a long and energetic action of the 
acids before it is completely decomposed, and before it yields up all 
its nitrogen; the nearest approach to absolute correctness was 99*5 
per cent. N, when 7*2 grams potassium nitrite had been used, and the 
heat applied for 30 hours. Caffeine and quinine are not decom¬ 
posed. Uric acid, which under the influence of fuming nitric acid 
gives up l of its nitrogen, loses 40 per cent, under the conditions of 
these experiments. Hippuric acid loses half its nitrogen after 
14 hours previous heating, amidobenzoie acid (meta- ?), tyrosine, and 
aniline oxalate, yield respectively three, five, and three and a half 
times the proper amount of nitrogen. The author accounts for these 
results by supposing that with these aromatic compounds nitroBO- or 
diazo- compounds are first formed, which, afterwards decomposing, 
produce the excess of nitrogen observed; this supposition is supported 
by the fact that pure phenol when treated in like manner yielded a 
large amount of nitrogen. 

Schlosing’s Process for estimating Nitric Acid ,—Against this process 
as conducted in his apparatus, the author has nothing to say. For 
the collection of the nitric oxides, he employs a 7 per cent, solution of 
sodium hydroxide, sp. gr. 1*075; the vapour-tension of this solution 
differs from that of water by a mean quantity of 1*4 mm. mercury, at 
20°. The presence of amido-compounds (asparagine) and other organic 
compounds, such as sugar, have but little influence on the accuracy of 
the analysis. E. W. P. 

Estimation of Nitrogen in Chili Saltpetre, &e. By P, Wagner 
( Ghem . Oentr ., 1884, 475).—The method described is a modification of 
Sehldsing’s method. A flask of about 200 c.c, capacity is provided 
with an india-rubber stopper, fitted with a dropping funnel and an 
exit-tube dipping under water. 40 c.c. of a solution of ferrous 
chloride (containing 200 grams iron in a litre) are introduced, the air 
expelled from the apparatus by boiling, and then 10 c.c. of a normal 
solution of sodium nitrate (containing 33 grams sodium nitrate in a 
litre) added, the dropping funnel being twice rinsed into the flask 
with 20 per cent, hydrochloric acid; the nitric oxide evolved is col¬ 
lected in a 100 c.c. measuring tube, and when the evolution ceases, 
10 c.c. of the solution of the nitrate to be examined are added, and the 
gas is collected in a fresh tube. In this way, six or seven estimations 
may be made without renewing the ferrous solution, which is of 
course* kept boiling the whole time. The tubes are surrounded by 
water, in order to bring them to a uniform temperature, and the 
volumes noted ; the calculation is simple, as' no allowance has to be 
* made for temperature and pressure. A. K. M. 
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Nitrogen in Artificial Manures. By J. Ostersetzer (Chem. 
News, 50, 291).—The following experiments were made, in order to 
get some idea of the theoretical value of the methods now employed 
for the determination of the relative value of nitrogen from various 
manurial sources. The four kinds of manure enumerated in the table 
were treated respectively with water, with large excess of ammoniacal 
solution of ammonium citrate, with rectified sulphuric acid, sp. gr. 
1*85, and with a boiling concentrated solution of citric acid. In each 
case, a separate weighed quantity of the fresh material was employed, 
and the nitrogen determined in the various insoluble residues. The 
following table is constructed from these results:— 


Manure. 

Nitrogen, 
per cent. 

Percentage of nitrogen. 

Soluble in 

Insol. in 

Water. 

Amm. 

citrate. 

Citric 

acid. 

Sulph, 

acid. 

Sulph. 

acid. 

Peruvian guano .... 

5-88 

64-27 

18-71 

4*59 

9*88 

2*55 

Dried blood (at 100 c ) 

15-91 

14-77 

14 -59 

25*00 

40*55 

5*09 

Bone meal.. 

3-50 

2-86 

1*43 

: 8*57 

75-71 

11*43 

Wool waste ........ 

9-12 

0*00 

. 

6-00 

61*41 

24*44 

14*15 


The sulphuric acid evidently renders a large quantity of the nitrogen 
in organic substances soluble. The same four manures were then 
destructively distilled; the results as regards nitrogen are tabulated 
below:— 


Percentage of nitrogen. 


Manure. 

Evolved as 

.... i 

Deft in 
the char. 

NHa- 

N. 

Peruvian guano...... 

83*33 

14-27 

2*40 

Dried blood ... 

47-58 

39 *23 

13*19 

Bone meal ........ 

48-00 

42-00 

10*00 

Wool waste......... 

53-73 

30-92 

15 *35 


D. A. L. 

New Method of Detennining Phosphoric Acid in Manures. 

By G*. L. Spencer ( Chem . Oentr 1884, 445—446).—5 to 20 grams of 
the manure are ignited until the ash becomes white, the latter is then 
boiled with strong nitric acid, diluted, filtered, and the residue washed, 
manner, the greater part of the iron is separated, and the 
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chlorides are decomposed. The filtered solution is made up to a 
definite volume, and of this a certain quantity is taken so as to con¬ 
tain from 0*1 gram to 0*5 gram phosphoric acid. To this portion, a 
slight excess of silver carbonate is added, a perfectly insoluble pre¬ 
cipitate of silver phosphate being at once formed. After boiling and 
filtering, the precipitate is thoroughly washed with boiling water, and 
then dissolved in a minimum quantity of dilute nitric acid. The 
silver is precipitated from this solution by means of sodium chloride, 
and after neutralising with sodium carbonate, the phosphoric acid is 
determined by means of standard uranium solution. The method 
appears to be accurate, rapid, and inexpensive. P. F. F. 

Estimation of Phosphoric Acid in Manures. Methods 
adopted for 1885, by the Association of Official Agricultural 
Chemists (0hem. [News, 51, 19 ).—Phosphoric acid soluble in water .— 
2 grams of the well sampled manure are washed with water on a 
filter until the washings are nearly free from phosphoric acid, the sub¬ 
stance is then rubbed to a paste in a mortar with a pestle tipped with 
rubber, and re-washed until the washings are free from acid. The 
phosphoric acid is determined in the mixed washings, as described 
below. 

Phosphoric Acid Insoluble in Ammonium Citrate .—The residue and 
filter-paper from the water treatment are digested with 100 c.c. 
of neutral ammonium citrate solution (density 1*09), at 65°, for 
30 minutes, with frequent shaking, then filtered, washed, and ignited 
until oxganic matter is destroyed; the residue digested with 10— 
15 c.c. of fuming hydrochloric acid, until the phosphate is dissolved, 
diluted to 200 c.c., filtered through a dry filter, and the phosphoric 
acid estimated, as described below. 

Total Phosphoric Acid .-—2 grams of substance are well mixed with 
4 —7 c.c. of a nearly saturated solution of magnesium nitrate, dried 
and ignited until free from organic matter. The phosphoric acid is 
dissolved out by digesting this residue at a gentle heat with 15—20 c.c* 
of fuming hydrochloric acid; the solution is diluted to 200 c.c., and 
passed through a dry filter. 50 c.c. of this or of the preceding 
filtrate, or £ to £ of the washings referred to above, are neutralised 
with ammonia, mixed with 15 grams dry ammonium nitrate, and pre¬ 
cipitated with molybdic solution, digested at 65° for one hour, filtered, 
and washed with ammonium nitrate solution. The filtrate should bo 
tested with molybdate for phosphoric acid ; the precipitate is dissolved 
in ammonia and hot water, nearly neutralised, cooled, and magnesia 
mixture is run in at the rate of a drop per second (comp. Lindo, 
Abstr., 1884, 494) with vigorous stirring; after 15 minutes 30 c.c. 
ammonia sp. gr. 0*96 are added, and in two hours the mass is filtered, 
Washed with dilute ammonia, ignited, and weighed* 

Phosphoric acid soluble in ammonium citrate is the difference between 
the total, and the sum of the phosphoric acid soluble in water, and 
that insoluble in ammonium citrate. 

, The reagents are prepared as follows :—Ammonium citrate.' —Com¬ 
mercial citric acid is dissolved in water, nearly neutralised with 
ammonium carbonate, the carbonic anhydride boiled off, the neutrajis- 
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ing completed with ammonia, and the solution diluted until its sp. gr. 
is I‘09. Magnesium nitrate .—320 grams of calcined magnesia are 
dissolved in nitric acid (not in excess), a small excess of magnesia is 
now added, the whole boiled, filtered, and made up to 2 litres. Ammo- 
nium nitrate , a 10 per cent, solution. Magnesia mixture .—22 grams of 
crystalline magnesium chloride, 280 grams ammonium chloride, and 
700 c.c, of 0*96 ammonia are mixed as usual, and made up to 2 litres. 
Dilute ammonia contains 1 part of ammonia (sp. gr. 0*96) to 3 parts 
of water. Ammonium molybdate by Fresenius 5 methods. 

D. A. L. 

Volumetric Estimation of Phosphoric Acid. By J. Bongabtz 
{Arch. Tharm. [3], 22, 846—854).—Thompson has shown that phos¬ 
phoric acid can be estimated volumetrically by means of standard 
potassium or sodium hydroxide solution, using methyl-orange or 
phenolphthalein as indicator, whether the acid be present in the free 
state or combined with sodium or potassium. If potassium hydroxide 
be added to the phosphoric acid solution until the red colour of methyl- 
orange changes to pale yellow, KH 2 P0 4 is formed (112 parts KHO 
= 142 parts P 2 0 6 ). If now phenolphthalein be added, and the titra¬ 
tion be continued until a red colour appears, K 2 HP0 4 is formed 
(again 112 parts KHO = 142 parts P 2 0 5 ). On adding hydrochloric 
or sulphuric acid until the red colour of methyl-orange reappearB, the 
titration with potassium hydroxide can be repeated. Further, the 
titration of phosphoric acid in combination with calcium, magnesium, 
iron, and aluminium, can be similarly effected. On dissolving dical¬ 
cium phosphate in hydrochloric acid, and adding potassium hydroxide 
until methyl-orange becomes yellow, the solution then contains potas¬ 
sium chloride, calcium chloride, and monocalcium phosphate. Further, 
addition of potassium hydroxide until phenolphthalein is reddened, 
produces tricalcium phosphate, dicalcium phosphate, and dipotassium 
phosphate:— 2 CaH 4 (P 0 4 )3 + 6 KHO -f 2CaCl 2 = Ca 3 (P0 4 ) 2 + 6 H a O 
+ CaHP0 4 4 - K 2 HPO 4 4 - 4KC1. (In the last titration 168 parts 
KHO = 142 parts P 2 0 5 .) After adding hydrochloric acid, the titra¬ 
tion can be repeated as before. Numerical results given show the 
accuracy of the process. In presence of a sufficiency or an excess of 
calcium chloride, the monocalcium phosphate is converted entirely 
into tricalcium phosphate during the titration (224 parts KHO = 
142 parts P 2 0 6 ). As is known, iron and aluminium are precipitated 
by ammonia in presence of sufficient phosphoric acid, as tribasio 
phosphates, insoluble in acetic acid. When dissolved in dilute hydro¬ 
chloric acid the phosphoric acid can be titrated as above. Phos¬ 
phoric acid is readily estimated in manures by aid of these methods; 
iron and aluminium in the solution of the manure are precipitated 
by ammonia, acetic acid in excess is added, and after a few minutes 
the precipitate is thrown on a filter and washed, then dissolved in 
dilute hydrochloric acid, and the solution titrated as above. The 
filtrate containing the remaining phosphoric acid is treated with a 
few drops of hydrochloric acid, an excess of solution of iron, alumin¬ 
ium, and calcium chlorides is added, and the phosphoric acid is pre- 
^ eapdtated in the hot solution by means of ammonia. The precipitate 
with water, containing a little potassium hydroxide dis- 
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solved in dilute hydrochloric acid, diluted, and titrated after the 
addition of an excess of calcium chloride. 

To determine the total phosphoric acid in manures it is .necessary 
to roast the substance, and then to fuse with sodium carbonate and 
potassium nitrate. Oxidation with potassium chlorate and hydro- 
chlorip acid does not destroy the whole of the organic matter, and this 
interferes with the end-reaction. The standard potassium hydroxide 
solution must be free from carbonate and alumina. It is best prepared 
from caustic baryta and potassium sulphate. J. T. 

Phosphoric Acid Soluble in the Soil. By A. Stoker (Chem. 
Qentr ., 1884, 329).—Although a solution of ammonium citrate may 
be of use in determining “reduced ” phosphate, it is valueless for the 
estimation of phosphoric acid which becomes soluble in the soil. The 
author gives the results he has obtained in the analysis of various 
phosphatic manures, by using a solution of citric acid, as recommended 
by Tollens. 5 grams of the manure, which has passed through a 
1 mm. sieve, are digested, without heating, for one hour, with half a 
litre of a 1 per cent, citric acid solution. The liquid is then made up 
to 1 litre with water, filtered, and the phosphoric acid determined in 
50 or 100 c.c. of the filtrate by means of ammonium molybdate. 
It is not necessary to destroy the citric acid first. In the case of pre¬ 
cipitates obtained from iron slag, it is necessary to separate the silica 
by evaporating 200 c.c. of the citric acid solution to dryness with 
hydrochloric acid and potassium chlorate, heating the residue to 110°, 
then taking up with a little nitric acid, and, after diluting to 200 c.c., 
determining the phosphoric acid in 50 c.c. of the solution. The value 
of various manures, as determined by analysis, was found to compare 
well with the trials by actual experiment in the field. P. P. P. 

Estimation of Arsenic in Judicial Cases. By H. Begkurts 
(Arch. Pharm . [3], 22, 653—666),—The author reviews the various 
methods proposed, and gives a new method founded on numerous 
experiments made by Pehnt and himself. The substance to be 
examined is reduced to small pieces when necessary, and mixed to a 
thin paste with 20—25 per cent, hydrochloric acid, and about 20 grams 
of a 4.per cent, solution of ferrous chloride. The mass is then dis¬ 
tilled at the rate of about 3 c.c. per minute, until about one-third has 
passed over. Substances containing much water are previously evapo¬ 
rated with sodium carbonate; or a more concentrated hydrochloric 
acid may he used. If not too much arsenic be present, all goes over 
in the first distillate; otherwise 100 c.c. more hydrochloric acid are 
added, and the distillation is repeated. The presence of ferrous 
chloride reduces the volatility of mercury, antimony, and tin to a 
minimum. The distillate, after dilution with water, can be examined 
directly in Marsh’s apparatus. Quantitatively the arsenic can be 
precipitated as sulphide, or as the magnesium salt, after oxidation and 
removal of excels of acid by evaporation, or finally volumetrieally after 
neutralisation with alkaline carbonate. By this method the whole of 
the, arsenic from arsenic and arsenious acids passes over. The sulphide 
is largely decomposed by a first distillation, and a second distillation 
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increases the amount of arsenic carried over. Of metallic arsenic, the 
oxidised portion goes over entirely ; of the unoxidised portion a little 
only passes over. J. T. 

Hydrochloric Acid in Marsh’s Apparatus. By H. Becktjrts 
(Arch. Pharm. [3], 22, 681—684).— Objections have been made by 
various writers to the employment of hydrochloric acid in Marsh’s 
apparatus. 

The author experimented with 10 per cent, and 15 per cent, hydro¬ 
chloric acid, and with 19 per cent, sulphuric acid. Drying tubes 
charged with calcium chloride, with and without stick potash, were 
used. He found that the mirror appeared in much less time with 
the 15 per cent, hydrochloric acid than with the sulphuric acid; also 
that the employment of the potash is unnecessary. J. T. 

Preparation of Hydrochloric Acid free from Arsenic. By H, 

Beckurts (Arch. Pharm. [3], 22, 684—685).—Arsenic can be per¬ 
fectly removed from hydrochloric acid by fractional distillation with 
the addition of ferrous chloride. The more concentrated the acid, 
the more readily doeB the arsenic distil over in the first portions. 
When acid of 30—40 per cent, strength is distilled, the first 30 per 
cent, contains the whole of the arsenic, the next 60 per cent, portion 
is free from arsenic; a 20—30 per cent, acid, free from arsenic, is thus 
obtained, J. T. 

Action of Boric Acid on some Colouring Matters. By A. 
Jolt (Gomjot. rend., 100, 103—105). — Helianthin, tropeolin OO, 
and Porrier’s orange No. 3, are not affected by boric acid in dilute or 
concentrated, hot or cold, solutions. Further, when a solution of borax 
is mixed with hydrochloric, sulphuric, or nitric acid, one equivalent 
of boric acid is liberated for each equivalent of the stronger acid, and 
it follows that a solution of borax, may be accurately titrated by means 
of any of these acids if one of the colouring matters mentioned above 
be used as the indicator. Conversely, a standard solution of borax can 
be used for titrating acid liquids, the only disadvantage being that 
borax is comparatively slightly soluble in water. The solution, how¬ 
ever, does not attack glass, and retains its strength for any length of 
time, and the end-reaction is very sharply defined. 

The basic constituent in a borate of an alkaline earth can be esti¬ 
mated by decomposing the borate with excess of standard hydro¬ 
chloric acid, adding a few drops of the indicator, and titrating with 
ammonia until the colour of the liquid changes to pale-yellow. 

Phenolphthalei’n cannot be used in the titration of solutions of 
boric acid, since the colour change is continuous and not sudden. 

0. H, B. 

Note by Abstractor. —These results agree with those obtained by 
Thomson (Absir., 1883, 825). 

Estimation of Potassium in Manures. Method adopted for 
>7 the Association of Official Agricultural Chemists. 

, 51, 29.J—10 grams of the manure are boiled with 5 c.c. 



" ANALYTICAL CHEMISTRY. 441 

of strong hydrochloric acid and 300—400 c.c. of water for 10 minutes ; 
the solution is cooled, made np to 1 litre, and filtered through a dry 
filter. 50—100 c.c. of the filtrate are taken for analysis, and after 
the removal of sulphuric acid by means of barium chloride and 
hydroxide of barium by ammonium carbonate, and of ammonium 
salts and much organic matter by gentle ignition, the mixed chlorides 
are dissolved in water, treated with sufficient platinio chloride to com¬ 
bine with both sodium and potassium salts, and evaporated almost to 
dryness. The cold mass is then treated with alcohol, filtered, washed 
with alcohol, dried at 100° and weighed. D. A. L. 

A New Reaction of Sodium, Ammonium, and Lithium Salts. 

By H. Hager ( Ghem . Gentr ., 1884, 651).—The reagent is prepared 
from 5 parts of crystallised tin chloride, 10 parts distilled water, 
and as much of a solution of potassium hydroxide of sp. gr. 1*145 as 
will produce a nearly (but not completely) clear solution. After an 
hour’s standing, there is added 5 more parts of potassium hydroxide 
solution and 15 parts of water, and the liquid after the lapse of 
several hours is filtered. On adding this liquid to a solution con¬ 
taining the smallest trace of any sodium salt, a white cloudiness or 
precipitate shows itself. When the quantity of the sodium salt is 
extremely small, a few minutes are required for the reaction. Lithium 
and ammonium salts behave like sodium salts. R. R. 

Determination of Silver and Copper in the same Solution. 
By J. Quessaud (7. Pharm. [5], 10, 260—262).—A standard solution 
of potassium ferrocyanide added to a faintly acid or neutral solution 
containing silver and copper, precipitates the silver first, and the 
amount of standard solution required to produce a persistent red 
tinge in the white precipitate of silver ferrocyani.de/ indicates the 
amount of silver present. A slight excess of ferrocyanide is then 
added to precipitate all the copper, when, by adding a standard 
solution of Rochelle salt in an alkali, the red copper ferrocyanide is 
destroyed, and the amount of alkaline solution required indicates the 
amount of copper present. H. B. 

Volumetric Determination of Alumina in Lime and Cement. 
By H. Prunier (J. Pharm. [5], 10, 97—100).—The process depends on 
the use of a solution 1: 5000 of tropeolin OO as indicator, for, unlike 
litmus, it is not affected by the neutral salts of aluminium. A 
known weight of cement is dissolved in moderately strong nitric acid, 
and the solution diluted and coloured with some 10 drops of the 
tropeolin solution *, ammonia is then added to exact neutralisation of 
the free acid, that is, until the red colour has changed to a pale 
yellow. The alumina is then precipitated by a known volume of 
seminormal ammonia solution, the whole made up to a given bulk 
and filtered. The excess of ammonia employed is determined by a 
decinormal nitric acid, litmus being used as indicator. 

If iron is present, it is determined by titration with potassium 
permanganate and allowed for. Very satisfactory test analyses are 
given. ■ * • ■ H. B c ■ 
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The Volumetric Determination of Manganese. By Schlagdeht- 
hauffen (/. Pharm . [5], 10, 33 7 —342).—The precautions to be taken 
in nsing Leclero’s method are investigated, The manganous salt 
(sulphate) is heated with an excess of lead dioxide in presence of nitric 
acid; the solution must be moderately concentrated, not containing 
less than OT per cent, of manganese; the nitric acid must constitute 
at least 2 per cent, of the boiling solution, but it may be much larger. 
The permanganate formed is at once titrated with a solution of 
mercurous nitrate until the pink colour is destroyed; if the solution 
do not contain sufficient acid, a brown precipitate, probably a man- 
ganite of mercury, will be formed. H. B. 

Electrolytic Estimations. By J. Wieland (. Ber ., 17, 2931—2935). 
—In reply to Classen’s answer (this vol,, p. 190) to his former criticism 
(Abstr,, 1884, 1426), the author states that in his experiments he did 
take all the precautions and follow all the directions given in Classen’s 
earlier papers. He further points out that if Classen’s results are 
expressed in percentages instead of in absolute weight (as given in 
Classen’s paper), they will be seen to be far from satisfactory, varying 
in some cases as much as 1*7 per cent, from one another and from 
theory. He therefore insists that, especially in the separation of 
manganese and iron, Classen’s methods are not practically available. 

L. T. T. 

Examination of Water for Organisms. By H. S. Carpenter 
and W. 0. Nicholson (Analyst , 9, 94—96).—If a sample of water 
contains but few organisms, these may easily escape observation under 
the microscope; the authors have, therefore, devised a method by 
which these organisms may be cultivated, and consequently become so 
numerous as to be readily recognisable. The necessary apparatus con¬ 
sists of:—1. A short-necked four-ounce flask, fitted with a caoutchouc 
stopper through which two tubes pass ; they are bent at right angles, 
and have their external ends drawn out. 2. A tube with a bulb 
(about 25 c.c. capacity) blown on the side, and the ends tapering to 
fine points. 3. A long combustion-tnbe 18 inches long, loosely packed 
for 10 inches with asbestos, which can be connected with a refrigerator. 
About 50 c.c. of Pasteur solution are boiled in the flask, the combus¬ 
tion-tube is heated to, and kept at, a red heat, a slow current of air is 
passed through, the flask is attached, and the tubes are sealed up while 
the sterilised air is passing and the solution is boiling, A bulb-tube 
is sealed up at one end, distilled water is introduced and boiled off, 
and the other end is sealed up while the tube is full of aqueous vapour.; 
one end is now broken off under tKe surface of the water to be ex¬ 
amined, and when the bulb is full the end is immediately sealed up 
again. The heated combustion-tube is now connected with the re¬ 
frigerator, a rapid current of air is passed to clear the apparatus; one 
end of the bulb-tube is connected by means of india-rubber tubing, 
■^ith the refrigerator which is now cooled, the other by a similar 
connection with one of the flask-tubes ; all the ends are broken by 
pressing the india-rubber connections, and the water from the bulb- 
pgibe rushes into the partially vacuous flask followed by the cooled 
the flask-tube is then sealed up and placed in a convenient 
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place for tlie development of the .organisms, and the apparatus dis¬ 
connected. All requisite precautions are taken to avoid the admission 
of extraneous organisms. D. A. L. 

A Uniform Method for the Analysis of Wines. ( Ohem , Oentr., 
1884, 652—656.)—The Report of the Commission appointed by the 
Imperial Board of Health. It contains:—1. Instructions for the 
collection and transmission of samples. 2. The analytical methods 
for the estimation of the natural constituents, and for the detection 
of adulterations, 3. Data for judging wines. . R. R. 

Examination of Glycerol. By H. Endemann (Ohem. Oentr., 1884, 
454) .—On testing glycerol for grape-sugar by boiling it with an alkaline 
copper solution, a precipitate of cuprous oxide was obtained, but 
only after long standing. Experiments were, therefore, made with 
the view to ascertain whether glycerol prevented or retarded the 
oxidation of grape-sugar by the copper solution. It is found that no 
such action takes place, so that the above observation must be due to 
the reduction of the cupric solution by the glycerol itself. In esti¬ 
mating sugar, the glycerol should be diluted, and the slow precipitation 
due to the glycerol neglected. A. K. M. 

Estimation of Saccharose, Glucose, and Lactose. By Big- 
kamini ( Ohem . Oentr., 1884, 499).—The method described for esti¬ 
mating the above substances in condensed milk is as follows:—The 
amount of glucose or invert-sugar and of lactose, which is necessary 
for the precipitation of 1 gram of cuprous oxide, is first ascertained; 
this is calculated thus :— 

Gram. Gram. Gram. Gram. 

0*0993 : 0*050 ss 1 ; 0(3 s= 0*5035, and 

0*0993 : 0*067 = 1 : LL =s 0*6747. 

, An aqueous extract is prepared from a certain weight of the con¬ 
densed milk, and an aliquot part of the measured liquid is treated on 
a water-bath with an excess of Feh ling’s solution. The weight of 
the precipitated cuprous oxide is called r, and is due to the milk- 
sugar and invert-sugar. The filtrate and washings are freed from 
copper, boiled with dilute mineral acid in order to invert the sac¬ 
charose, and again treated with Fehling’s solution; the weight of the 
precipitate when multiplied by 0*95 gives the amount of saccharose 
present. A fresh portion of the, original solution is taken, the sac-, 
charose and lactose inverted, and the total invert-sugar estimated. 
Oh subtracting from this the amount of cane-sugar already foutid, 
the residue is the sum of the inverted milk-sugar together with the 
original dextrose ; this is called g. From the data obtained, the 
amounts of milk-sug&r and dextrose can be calculated: the inverted 
milk-sugar and the original invert-sugar being represented by x and 

y>*+y=g— • ■ 

~ _ 0hr - ~Lg /3Lr- 0'95ffg 
— 0-95)3 — L ’ ' — 0-95/3-L A. K. M. 
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Action of Lead Acetate on .Glucose and Lactose. By SI; 
Robher ( Zeit . /. Biol.y 20, 397—-418);—When lead acetate and 
ammonia are added to a dilute solution of glucose until a permanent 
precipitate is caused, and the solution either boiled for 20—25 seconds, 
or allowed to stand at the temperature of the room for some time, a 
red colour is produced. The reaction is much more delicate if the 
lead acetate is added first, and the solution then boiled before the 
addition of ammonia. The precipitate first formed dissolves on 
heating, but reappears on cooling. In a solution containing glucose 
only, 0*025 per cent, can be readily detected, but the delicacy of the 
reaction is greatly diminished in presence of other substances (dextrin 
for instance; in this case, less than 0*12 gives an unsatisfactory 
reaction). 

A solution of lactose treated in a similar way gives scarcely any 
reaction if boiled for 25 seconds; but, on the other hand, if the 
boiling is prolonged for 2 or 3 minutes a fine red colonr is produced. 
Consequently, there is little fear of confusion, as 25 seconds is always 
sufficient to produce the glucose reaction. Moreover, there are 
certain other distinctive features in the lactose reaction: the solution 
first becomes * yellow, soon passes to red, whilst the precipitate 
darkens and finally settles down as a brick or copper coloured powder, 
leaving the supernatant fluid colourless; at the same time small 
hard red-coloured crystals are found on the walls of the glass vessel. 

The author has determined also the delicacy of these reactions as 
applied to urine; if the sp. gr. is more than 1010, the urine should 
be diluted with its own volume of water. Instead of filtering off 
the first precipitate with lead acetate and then adding a sufficiency, 
it is preferable to precipitate the mine cautiously with ferric acetate, 
and then proceed in the usual way. The lactose reaction is more 
delicate in urine than in a watery solution. The addition of lead 
acetate and ammonia must he varied according to the quantity of 
glucose or lactose present; 3 grams of lead acetate is usually sufficient 
for 10 e.c. of urine. J. P. L. 

Analysis of Honey. By W. Bishop (/. Pham ; [5], 10, 459— 
461).—But few analyses of honey have been published. The author 
has found in genuine samples from 0 to lO'l per cent, of crystal- 
lisable sugar, and 62*6—79*4 per cent, of sugars capable of reducing 
Fehling’s solution, the total amount of sugars varying from 71—80 
per cent. The optical rotation before and after inversion bears no 
relation to these numbers. H, B. 

Analysis of Honey. By O. Hehner (Analyst, 9, 64—68).—The 
author has examined 25 samples of genuine honey, mostly of known 
origin. The composition of honey does not seem to be affected by the 
blossoms from -which it is obtained. The fluidity or solidity of honey 
does not depend on the amount of moisture. lu these experiments, de¬ 
terminations were made of moisture, loss at 100°, of glucose by Fehling’s 
solution before and after inversion, of rotatory power before and after 
fermentation, and of solid matter remaining after the fermentation 
with yeast, of a 10 per cent, solution. The composition of various 
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samples of honey differed to some extent amongst themselves. The 
following are the maximum, minimum, and mean values per cent.:—• 



Maximum. 

Minimum. 

Mean. 

Moisture ....... 

23*26 

12*43 

19*3 

Glucose. 

75-34 

61-42 

67-2 

Other constituents 

16-51 

8-48 

13-5 


In eight cases, the amount of glucose after inversion was practically 
tlie same as the amount before inversion. In seven cases, it was some¬ 
what greater, in one case only reaching 4-2*49 per cent.; in ten cases 
it was slightly lower, reaching —5 23 per cent, in one instance only 
(comp, Abstr., 1882, 1827). The rotatory power both before and after 
fermentation was in most cases 0, and, with one exception, did not in 
any case exceed 4- or —2 divisions of a Soleil-Ventzke polariscope. 
After fermentation, there is either no glucose at all, or only a very 
small quantity, whilst the total solids (less glucose) in one case only 
exceeded 4*77 per cent.; there is therefore no unfermentable saccha¬ 
rine matter in honey. Alcohol simply produced a faint turbidity in 
all the samples; barium chloride gave a similar result. The sp. gr. iu 
all samples experimented with gave a number too high for the glucose 
alone, and too low for the glucose and other constituents. The author 
Concludes that the moisture in genuine honey does not exceed 28 per 
cent.; the amonnt of glucose is about tbe same after as before inver¬ 
sion ; the non-saccharine solid matter after fermentation (as above 
described) does not exceed 5 per cent.: whilst the rotatory power is 0 
or thereabouts (Ieevorotation indicates crystallisation in the comb, 
dextrorotation presence of starch-sugar, &c.). These results agree 
with previous investigations as to the amount of sugar in honey 
(Abstr., 1878, 969; 1881, 316). D. A. L, 

Determination of Starch in Gluten-bread. By A. Mallat 
(j. Phwrm . [5], 10, 114—116).—In a previous paper, the anthor 
made use of a well-known process, namely, the conversion of the 
starch into glucose by heating it with sulphuric acid and steam, and 
subsequent titration with Fehling’s solution. Richard has recently 
criticised this method unfavourably, and proposed the following:—The 
material .is kneaded under water in, a small bag until all starch is re* 
moved :the wash waters are concentrated, and then heated in a sealed 
tube with sulphuric acid at 105°; the glucose is -finally determined. 
The author, however, finds this method to be practically worthless, 
as 15 hours’ kueading and 70 litres of water are required for a few 
.grams of material. H. B. 

* Test for the Presence of Tartaric Acid in Citric Acid. By 
T. Pusch (Chew* Gantr ., 1884, 497).—A gram of citric acid and 
' 10 grams of pure concentrated sulphuric acid are introduced into a 
;dry test-tube, which is then surrounded with water kept nearly at its 
boiling point for an hour. If the citric acid be pure, a lemon-yellow 
* solution will be obtained, but if it contain only half a per cent, of tar¬ 
taric acid a brownish coloration will develop after 25—30 minutes, 
’becoming reddish-brown after an hour. A. K. M. 

VOL. xlviii. 2 h 
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Free Acid in Oils. By L. Abchbcjtt ( Analyst , 9, 170—171).— 
For the titration of free acid in oils, normal soda is recommended, and 
the oils are prepared for titration in the following manner :—Redis¬ 
tilled methylated spirit is neutralised with normal soda, using phe- 
nolphthalein as indicator. For the determination of oleic acid, 
50 grams of oil are mixed with 100 c.c. of the neutralised spirit 
and a few drops of phenolphthalein ; whilst, for the determination of 
palmitic or stearic acid, 10 grams of oil or fat, 20 c.c. of the spirit, 
and a few drops of the same indicator are taken. Solid fats are kept 
fnsed during titration by occasional warming. For free mineral acids, 
the solution is prepared by agitating with water and adding methyl- 
orange, an indicator not affected by fatty acids. D. A. L. 

Rap© Oil, Beef Fat, and Mutton Dripping. By C. T. King- 
ZETT (Analyst, 9, 15—18).—50 grams of a sample of rape oil of sp. 
gr. 0*915 yielded, after saponification, a quantity of barium salt corre¬ 
sponding with 51*2 grams of brassic acid. A sample of beef fat free 
from tissue when similarly treated yielded 26*33 per cent, of oleic acid 
and 71*66 per cent, solid fatty acids, whilst a sample of purified 
mutton dripping contained 36*55 per cent, of oleic acid. Both the beef 
and the mutton fat yielded a very small quantity of a volatile acid pro¬ 
duct; its aqueous solution gave precipitates with solutions of silver, 
copper, barium, and calcium salts, whilst with strong sulphuric acid 
and alcohol it gave off an ethereal odour. The author has observed 
that neither brassic acid from rape oil nor oleic acid from beef oi* 
mutton fat, absorbs oxygen during an exposure of one month to atmo¬ 
spheric air. D, A. L. 

Milk Analysis. ‘ By M. Dechan and T. Maben (Analyst 9, 186— 
189). 


Butter Analysis. By W. Fox and J. A. Wanklyn (Analyst', 9, 
73—74).—The authors have shown that butter yields ethyl butyrate 
when heated with alcoholic potash, and on this they have founded 
the following method of analysis. To 5 grams of the clarified butter, 
100 c.c. of alcohol (sp. gr. 0*838) and 0*5 gram solid potassium 
hydroxide are added; the mixture is distilled to dryness, and the 
distillate is received in a stoppered bottle containing 40 c.c. normal 
soda solution. After agitation, the excess of soda is titrated with 
normal sulphuric acid. Several satisfactory determinations have 
been made by this method, the distillate from good butter always 
consuming alkali, whilst that from inferior butter, cocoa-nut-, and 
various other fats and oils does not. B. A. h. 


Testing Aniline Hydrochloride. By R. Williams (Chm. News, 
50, 299).—The three chief points for investigation are, firstly, the 
absence or presence of grit, which would injure the “ doctors;” 
seeondiy,the oddity, as too much acid injures the fabric; and, thirdly, 
» of the aniline used in the preparation of th£ hydrochloride. 

I© hydrochloride in water, insoluble matter is grit, which, 



ANALYTICAL CHEMISTRY. 447 

if considerable, must be washed, dried, and weighed. Acidity is de¬ 
termined by titration with standard soda. The purity of the aniline 
is tested by decomposing the hydrochloride with soda, extract¬ 
ing with ether, and oxidising the aniline obtained in this manner, by 
digesting with arsenic acid at 180°. The resulting melt should give 
a colourless solution; a magenta coloration would indicate the forma¬ 
tion of rosaniline, and therefore the presence of toluidine. The pre¬ 
sence of any ammonium salts would be detected during the heating 
with soda. The aniline hydrochloride should not leave any ash. 
The quality of the colour is tested by printing, steaming, &c., and 
comparing with a standard colour. D. A. L. 

Commercial Phenols. By C. Casthelaz (Bull. Soc. Ghim., 42, 
574—580).—In this paper, the author gives his general methods for 
the analysis of English carbolic acids, known as “ crude ” and “liquid,” 
of various percentages. The crude acid is obtained from the coal- 
tar distillates by shaking with soda and subsequent treatment with an 
acid, and contains, besides phenol and its homologues, non-saponi- 
liable oils and naphthalene in solution, together with water and 
ammonium sulphide. The author subjects this to fractional distilla¬ 
tion to get an approximate knowledge of its constituents. The “ liqu'd 
carbolic” contains chiefly cresols, with very little phenol. Th - the 
author tests by shaking measured samples in tubes with water dilute 
sulphuric acid, and caustic soda, and lastly by fractional distillation. 

J. K. C. 

Detection of Morphia in the Urine. By Notta and G. Lugan 
(/. Bharmu [5], 10, 462—463).—In cases of morphiomania, the bulk 
of this alkaloid taken is eliminated unaltered in the urine, and may 
he easily detected, since at least QT gram is taken daily. H. B. 

Assay of Cinchona Bark. By A. Petit (. Analyst , 9, 126 — 128). 
The finely powdered bark is exhausted by agitating it for one hour, 
at intervals of five minutes, with 20 times its weight of a mixture of 
about 1 part of ammonia, 2 parts of 95 per cent, alcohol, and 23 parts 
of ether (sp. gr. 0*724). A measured quantity of the ethereal extract 
is treated with dilute sulphuric acid to remove the alkaloids, which are 
precipitated from the aqueous solution by means of excess of sodium 
hydroxide, dried at 100®, and weighed for total alkaloids. 

To estimate quinine, these dry alkaloids are dissolved in sulphuric 
acid and agitated with ether and ammonia. The ethereal extract is 
treated with dilute sulphuric acid and rendered faintly alkaline with 
awmouia; the sulphate of quinine crystallises out, is filtered off, 
washed with a cold saturated solution of quinine sulphate, dried at 
100°, and weighed. The purity of the quinine sulphate maybe proved 
by the polariscope, for which purpose the author advocates the follow¬ 
ing plan: 1 gram basic sulphate dried at 100°is dissolved in 2 c.c. 
10 percent, sulphuric acid, and enough distilled water is added to 
p?ake up to 20 c.c. The polarimetric deviation for such a solution of 
pure quinine sulphate is —110° at 15° (every 4° above 15° necessitatis 
the addition of 1 pulaviseopie degree to the observed figure). 

■ . :jl '■ ■ V: " / ■ D. A. L. 

2 h 2 ' 
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Detection of Atropine. By Schweissinger (Arch. Pharm. [3], 
22, 827—828, from Pharm. Zeit .).—Gerrard has found (Arch. Pharm. 
[3], 22, 512) that atropine gives a red precipitate with mercuric 
chloride, whilst most other alkaloids give white ones. Codeine and 
morphine, however, give pale yellow ones ; and strychnine and caffeine 
give no precipitates. The author has applied this test to several other 
alkaloids. A 5 per cent, solution of mercuric chloride in 50 per cent, 
alcohol is employed; 2 e.c. of this is placed on 0*5 to 1 mgrm. of the 
alkaloid and a gentle heat applied. The reaction with atropine is as 
follows:— 

gOnHttNO'a + H 2 0 4- HgCl 2 = 2(C„n 23 N0 3 ,HCl) + HgO. 

Arbutin, eondurargine, and sparteine give no precipitates ; cocaine 
gives a white precipitate, which only appears in very concentrated 
Solutions, and' is soluble on warming; scoparine gives a yellow pre¬ 
cipitate. Hyoscyamine and homatropine give very interesting reactions. 
h yoscyamine gives no precipitate if the reagent is added as Gerrard 
directs, but if only one or two drops of the reagent be added to the 
alkaloid, a red precipitate appears on gently warming, and is not 
c anged by further addition of the reagent. By these reactions the 
tw< i isomerides, atropine and hyoscyamine, can be separated. Homatro- 
pin* gives a yellowish-white precipitate in very, concentrated solution 
only; this disappears on warming, or on addition of more of the 
reagent. To obtain the reaction, a couple of drops only of the re¬ 
agent are employed. 

These reactions are interesting when compared with Arnold's test 
for atropine (Arch. Pharm., 1882, 564), namely, the simultaneous 
action of sulphuric acid and sodium nitrite. Atropine gives a deep 
yellow colour, which with alcoholic potash becomes reddish^violet and 
then pale rose. Homatropine gives the same reactions. Gerrard’s 
* test is only applicable in the absence Of inorganic bodies possessing an 
alkaline reaction. The method may he employed quantitatively by 
estimating the amount of mercuric oxide produced. Further, the 
atropine may be recovered as a double salt by continuing the action of 
the reagent for some time. The reactions can only be obtained with 
solutions of the pure alkaloids. A l per cent, solution of mercuric 
chloride gives the reactions even more clearly than the 5 per cent, 
solution. J. T. 

Estimation of the Alkaloids in the Boot of the Atropa Bella¬ 
donna. By W. R. Donstan and F. Ransom (Pharm. J. Tram. [3], 
14, 623—625).—The method employed for the assay of nux vomica 
(Abstr., 1883, 689) has now been applied to the determination of the 
alkaloids in Atropa belladonna. 20 grams of the finely-powdered dry 
"toot are exhausted by hot percolation with about 60 c.c. of a mix- 
; tore of equal volumes of chloroform and absolute alcohol. The per- 
' rotate is agitated twice with 25 c.c. of distilled water; the aqueous 
lajfer is then made alkaline with ammonia, and extracted ‘with chloro- 
pure alkaloids are obtained on evaporating the chloro- 
atre^tne and’ hyoscyamine are not precipitated 'by the 
-for'alkaloids,-the authors had to test the purity of 
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the alkaloid residue in the following manner: it was dissolved in 
dilute hydrochloric acid, treated with excess of a strong solution of 
iodine in potassium iodide, the precipitate collected and washed with 
iodine solution, decomposed on the filter with sodium thiosulphate, 
and the alkaloid removed from the solution by agitation with chloro¬ 
form. By this means, the chloroform residue was fohnd to consist 
of pure alkaloids. Other experiments show that the alkaloids in 
question do not appear to undergo any change during the digestion 
with chloroform and alcohol.. The process is recommended as simple 
and accurate, it requires neither high temperature nor the use of 
precipitants or acids; moreover, the alkaloids are not heated with 
alkalis, and the solvent employed extracts a minimum of non-alkaloid 
constituents. D. A. L. 

Microchemieal Test for Brucine and Strychnine. By 0. 

Lindt ( Ohem .. Gentr 1884, 4£8).—The author has examined the seeds 
of Strycknos nux vomica and Strychnos ignatii microchemically for the 
above alkaloids. Nitric acid and Erdmann’s reagent cannot be 
employed for detecting brucine, as the former- gives the xantho¬ 
proteic acid reaction, and the latter the sugar-albumin reaction. If, 
however, the section to be examined is first treated with light petro¬ 
leum to remove the fat, and a mixture of selenic and nitric acids 
is afterwards added, the cell-walls assume a bright red colour which 
gradually changes to orange, and then to yellow, whilst the parts con¬ 
taining no brucine remain uncoloured. In order to detect strychnine, 
the fat, grape-sugar, and brucine are removed by maceration with light 
petroleum and with absolute alcohol, and then a solution of cerium 
sulphate in sulphuric acid is added ; this produces a violet-blue colora¬ 
tion in the cell-walls, and afterwards a red coloration inside the cells. 

A. K. M. 

Forensic Chemical Detection of Picrotoxin in Animal 
Liquids and Tissues. By CHLomsKY (Ohem. Gentr., 1884, 381).— 
By means of Langley’s method as modified by Dragendorff, it is 
possible to detect 0T mgram. of picrotoxin. The latter is moisten >d 
with a little strong hydrochloric acid, then dried on the steam-bath, 
and the residue soaked in very little strong sulphuric acid; on adding 
an excess of sodium hydroxide, a brick-red coloration is produce *. 
The smallest quantities also deduce Fehling’s solution. The authoi 1 
finds that a 0*04 per cent, solution of picrotoxin kills small fishes in 
two hours, whilst a 0*0004 per cent, takes effect in 48 hours, the 
symptoms exhibited being very characteristic. The poison may be 
detected in the vomit, stomach, small intestine, liver, blood, and urine, 
and the alkaloid is not destroyed by eight days’ putrefaction. 

P. F. F, 

Testing for Acetone and Allied Substances in Acetonuria. 

By 0. le Nobel ( Ghem . Gentr. , 1884, 626).—The author has found 
that with an alkaline solution of sodium nitroprusside, so dilute as to 
have no more than a red tint, a solution of acetone yields a bright 
ruby-red colour, which in a few moments changes to a straw-yellow. 
The mixture of either colour, treated with acid, changes on boiling, or 
on remaining in the air .to a greenish-blue tint. £ mgram. of acetone 
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may be detected by this reaction, but with extremely small propor¬ 
tions of acetone, tbe red colour does not appear, yet tbe yellow 
mixture by treatment with acids becomes distinctly violet-coloured. 

Ei. Ri. 

Titration of Urea. By T. Pfeiffer (Zeit.f. Biol., 20, 540—565). 
—Tbe author has made a careful comparison of Liebig’s (as modified 
by Pfiiiger) and Rautenberg’s methods of estimating urea. The 
essential difference ot Rautenberg’s method consists in maintaining 
the urea solution neutral throughout by successive additions of cal¬ 
cium carbonate; under these conditions, the composition of the pre¬ 
cipitate differs from that formed when the titration is made according 
to Pfiiiger’s process, a fact which accounts for the diminished con¬ 
sumption of mercuric nitrate in the former method. The general 
conclusions from his observations may be summarised as follows:— 
1st. In estimating the correction for sodium chloride, the amount of 
free acid should be as small as possible, and OT c.c. should be sub¬ 
tracted from every e.c. of mercuric nitrate used, but in human urine 
it is preferable to precipitate the chlorine with silver nitrate, as a 
slight excess of the latter does not influence the result. 2nd. The 
coefficient for dilution should be determined afresh for every new 
standard solution. 

Observing these precautions, the method has given very accurate 
results in the author’s hands. J. P. L. 

Estimation of Urea by Bromine. By H. J. Hamburger (Zeit. 
f. Biol., 20, 286—304).—The author refers to Pfliiger’s modification 
of Liebig’s method, which although an improvement leaves much to 
be desired; his own method is founded on Quinquand’s (Monit. 
Scien., 1882, 2), in which the decomposition of urea by sodium hypo¬ 
bromite is supposed to take place thus :— 

00(N~b 3NaBrO — 3JS aBr -f- 2EE2O ~i~ 00$ ~b 

This reaction requires the proportion of bromine, sodium hydroxide, 
and water to be exactly balanced or incorrect results will be obtained ; 
the author claims for his method that it will yield correct results, no 
matter in what proportions these reagents are present. It consists 
essentially in adding an excess of an alkaline solution of sodium hypo¬ 
bromite of known strength to the liquid containing urea, then destroy¬ 
ing the excess of hypobromite with an excess of standard sodium 
arsenite 19*8 gram As 2 0 3 per litre), and finally determining the 
amount of arsenite remaining unoxidised, by titration with standard 
iodine solution, the amount of urea then being readily calculated 
from the amount of sodium arsenite remaining unoxidised* . The 
author’s experiments as to the accuracy of the method, show that a 
certain quantity of urea always requires the same amount of hypo¬ 
bromite, and that the dilution of the solution of urea has no effect on 
the quantity of hypobromite employed. 

To decide on tbe applicability of the method to natural urine, great 
tbe urea being determined as described, tbe effect 
studied, pure urea added, and tbe whole 
sodium, hypobromite of various degrees of con- 
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centration employed; the results of tlie experiments are given very 
fully and tabulated. On the whole, they are very satisfactory, the 
differences falling well within the limits of errors of observation and 
manipulation: the method is therefore considered applicable to the 
determination of urea in urine. 

The remainder of the paper recommends various precautions in 
carrying out the process and alternative proportions for the solutions. 
The author goes at length into an examination of the theory of the 
process. J. F. 

Estimation of Albuminoids in Urine. By A. Ott (Chew., Gmtr 
1884, 500).—To determine the amount of albumin and globulin in 
urine, the specific rotation of the two together is first ascertained and 
then that of one constituent. The globulin may, for instance, be 
precipitated by means of magnesium sulphate ; but, according to Hof- 
meister, the albumin is also thrown down when acid phosphate is 
present. The author has made a series of experiments with a solution 
of serum-albumin saturated with magnesium sulphate. The neutral 
solution was filtered, and to portions (5 c.c.) of the filtrate, vary¬ 
ing amounts of neutral sodium phosphate and hydrogen potassium 
phosphate (in £ normal solution) were added ; the solutions were then 
again saturated with magnesium sulphate. The experiments show 
that the whole of the albumin remains in solution only when at least 
half the phosphoric acid is present as neutral phosphate. On 
increasing the proportion of acid phosphate, the albumin is partly 
precipitated and may be completely thrown down if the acid phos¬ 
phate alone is present. In carrying out the above estimation, the 
acid urine must therefore he first approximately neutralised. 

A. K, M. 

Examination of Urine for Albumose and Peptone. By 0. 
M£hu (J. Pharm. [5], 10, 108—114).—Tan ret has proposed the fol¬ 
lowing test solution for albumin: potassium iodide 3*32 grams, mercuric 
chloride 1*35 grams, acetic acid 20 c.c., water 64 c.c. It possesses many 
advantages, but it may cause the precipitation of uric acid and of 
alkaloids, such as quinine. In certain urinea, after removing any albu¬ 
min precipitable by heating or by nitric acid, the above reagent has 
produced a distinct precipitate of albumose or peptone, but whether it 
can be used for the quantitative estimation of peptones remains to be 
proved, especially as the nature of peptone is so little understood* 
•thus commercial peptones are very variable; those obtained with 
pancreatin are not even precipitated by this reagent. On the other 
hand, precipitates are sometimes given by urines containing neither 
albumose nor peptone, for example, those containing mucus; and 
although the reagent is a valuable one, yet conclusions must be drawn 
with discrimination* H. B. 

1 Adulteration of Pepper with. Olive Besidues. By E. Landrix 
(J. Phcurm. [5], 10, 194—200).—In a number of determinations of the 
cellulose in various peppers and in olive, residues, by treatment with 
ten times the weight, of sulphuric acid (100 of acid to >91*8 of water) at 
40° the numbers obtained varied from 7*4—16*8 and 552—-56*7 respect- 
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ively. The different peppers give results similar to, but not quite 
identical with, those obtained by Rabourdin, who used a very dilute 
sulphuric acid. Peppers yield from 7*3—11*8 per cent, of soluble matter 
to alcohol, whilst olive residues yield but little more than 1 per cent. 

H, B. 

Chemical Composition and Testing of Cayenne Pepper. By 
F. Strohmer ( Ch.em. Qenir . 1884, 577).—The following are the results 
obtained by the author iu his examination of the composition of the 


fruit of Gwpsicum annuum: 

Seeds. 

Capsules. 

Whole 

fruit 

Water (at 100°) .. 

8T2 

14*75 

11-94 

Nitrogenous mattet (protein) ... 

18-31 

10-f 9 

13-88 

Pat (ether extract) ..... 

28-54 

5-48 

15-26 

Non-nitrogenous extractives.... 

24-33 

38-73 

32-63 

Fibre .. 

17-50 

23-73 

21-09 

Ash ..... 

3-20 

6-62 

5-20 


100-00 

100-00 

100-00 

Nitrogen .... 

2-93 

1-71 

2-22 


Whilst the microscope supplies the best and simplest means of de¬ 
tecting adulterations of cayenne pepper, the above figures may never¬ 
theless furnish useful data in certain cases. R. R. 

Simple Method of Examining Yeast. By 0. Meyer (Bied. 
Genir 1884, 792),—A small piece of the compressed yeast is placed 
in a wine glass which is filled with water at 25°. If the yeast is active 
it will rise to the surface iu 1^-—2 minutes, if less good it will require 
5 minutes before it rises. Bad yeast will not rise at all. 

E. W. P. 


Technical Chemistry. 


Investigation of Petroleum Lamps. By L. Schmelck (Dinah 
polyt. J 255, 39—43 and 79—85),—The gradual diminution in the 
' capillary attraction of an oil, and consequently the decrease in the 
illuminating power, depends on the properties of the oil. Thus 
petroleum being specifically lighter than rape oil, is more readily 
; raised by the wick; this, however, does not always appear to he the case, 
as Beilstein has shown that Russian petroleum, although heavier than 
4#B®ricau petroleum, has a greater capillary attraction. The decrease 
fpliise lnminosity of a flame, apart from the length of wick up which 
has to travel, depends to some extent on the change in the 
-* the oil on burning, as is shown by the following ex- 
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Snowflake Diamond Kaiser Young’s 


oil. oil. oil. paraffin oil. 

.sp. gr. sp. gr. sp. gr. sp. gr. 

Original oil .......... 07901 0*8005 0*8019 0*8078 . 

After burning 18 per 

cent, of oil. 0*7909 — — — 

After burning 30 per 

cent, of oil. — 0*8005 0*8022 — 

After burning 60 per 

cent, of oil ........ — — 0*8029 0*8080 

After burning 80 per 

cent, of oil ... 0*7910 0*8007 — — 


Tbe flashing points of the oils and their different fractions were 
determined by Abel’s method, but there appeared to be no perceptible 
alteration. An important element in the successful working of an 
oil lamp is the application of a perfectly dry wick. A new wick 
should always be dried before it is used. To prevent the decrease 
in the luminosity of a lamp, Ditmar uses two wicks, by one of 
which the oil is raised from the reservoir to the uppermost part of 
the burner, whilst a second wick only a few centimetres long, is 
enclosed in the first and used for burning. The subjoined table gives 
the results of some experiments on the influence of the length of the 
glass chimney on the luminosity of a flame 


Haight of chimney. 


Force of 
flame. 

Illuminating 

power. 

Consumption of 
oil per hour, 
grams. 

Reform burner with 27 

cm. 

100-0 

100-0 

41-7 

Experiment 1 „ 40 

11 

93-9 

80-0 

48-0 

„ 2 „ 54 

91 

65-6 

57-0 

48-0 

„ 3 „ 40 

11 

131-1 

82-2 

57-0 

„ 4 „ 54 

11 

135-5 

81-6 

63-0 ■ 


In experiments 1 and 2, the flame was turned up to the highest 
* point before the glas3 chimney was fixed, and in trials 3 and 4 this 
operation was reversed. Experiments 1 and 2 show that the increase 
iu the force of flame obtained by lengthening the glass chimney fails 
to neutralise the loss in the illuminating power. It is also shown 
that as the height of chimney increases the consumption of oil be¬ 
comes greater. D. R. 

Zinc in Drinking Water. By F. P. Yenablb (Chem, News, 61, 
18).—A spring water of the composition given below was conveyed 
200 yards through a galvanised iron pipe, and then stored in a zinc- 
lined tank painted with white-lead, The water became turbid, and 
acquired a metallic taste; the pipe had been in use one year when the 
analysis was made. The results are given in grains per gallon :— 

' " 'Total 

SiOji CaO. MgO. Alkalis* Cl. SO s . ZnC0 8 . solids, 
gating water*. 2*45 0*23 0*17 0*4? 0*35 0*19 — 4*34 

the water in the tank contained 4*48 grains ZnCOa, and, that in the 
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pipe 4*29 grains IZnCOs per gallon. A trace of iron was observed, but 
no lead (comp. Abstr., 1884, 697 and 878). D. A. L. 

Naphthalene as an Insecticide. By E. Fischer ( Tharm . 
Trans . [8], 14, 991— 992).—Naphthalene has been successfully applied 
to vines attacked by phylloxera, the parasite is destroyed, and the 
plant develops fresh healthy rootlets, which even penetrate the 
naphthalene. A trench, 15 to 20 cm. deep^ is dug round the 
plant a few inches from the stock, 1 kilo, of the hydrocarbon is put 
in, and tbe trench filled np again at once. Other experiments show 
that naphthalene properly applied will not only arrest the growth of 
micro-organisms, but also eventually destroy them. D. A. L. 

Phloroglucinol as an Antiseptic. By J. Andeer (Chem. Centr 
1884,340—341).—This tribydroxybenzene exhibits a marked contrast 
in its physiological properties both to pyrogallol and resorcinol, with 
which it is so closely related. Thus, whereas pyrogallol is poisonous, 
and resorcinol coagulates both vegetable and animal albumin, phloro- 
glueinol is not poisonous, and actually prevents albuminous liquids, 
like blood, from undergoing coagulation. Phloroglucinol is also 
possessed of no antiseptic properties, and its acid, neutral, alkaline, 
and alcoholic solutions develop fungoid growths with greater readi¬ 
ness than any other known chemical preparations. P. F. F. 

Recovery of Sulphur from Hydrogen Sulphide by Means of 
Nitrohydrochloric Acid in Presence of Air. By GK Lunge (JDingl. 
polyt. J., 255, 38).—The author had some experiments made at 
Weldon’s instigation, with the object of ascertaining whether the 
sulphur could be recovered from sulphuretted hydrogen by the use of 
nitrohydrochloric acid. Weldon’s idea was to separate the sulphur 
by means of this acid and simultaneously recover the oxidising sub¬ 
stances contained in the acid, by passing a current of air through the 
mixture, the end-reaction being H-.S + 0 = H 2 0 4- S, whereby the 
nitrohydrochloric acid, nitrosyl chloride, Ac., would act merely as 
carriers of oxygen. The reaction was found to be of no practical 
utility for the following reasons: (1) Owing to the gradual dilution 
of the acid; (2) in consequence of the conversion of the sulphuretted 
hydrogen into sulphuric acid and acids* soluble in water, from 69 to 
71 per cent* of the sulphur being oxidised to sulphuric acid. The 
temperature ranged between 15° and 21°. At higher temperatures 
more sulphuric acid and less sulphur were obtained. D. B. 

Me*foods for obtaining Phosphates, (Dingl polyt. J., 255, 
35-^38;)—Dreyfus proposes to prepare phospboric acid from natural 
edcium phosphate by treating the latter with sulphuric acid. If 
lafcgequantities of ferric oxide or alumina are present, the success of 
is retarded, inasmuch as ’the residues from the presses 
and ’hinder the filtering, and pressing operations. The 
'•; employed at Apt in the department of Yaucluse has the 
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H 2 0. MgCOg. CaC0 3 . Ca^PChL. CaO. Ee 2 03 + A1 3 0 3 . Insoluble. 

0-75 1*82 0*68 42*00 4*15 3*60 47*00 

The strength of the sulphuric acid used is reduced to 14° B. The 
phosphoric acid formed is concentrated in leaden pahs, heated by a 
furnace in which the flame does not touch the bottom of the pan, but 
is made to pass over the surface of the solution to be concentrated. 
The acid, enters the pans at 15° B., and is run of at 45—50°. The : 

furnace is 5-^—6 m. long, and 1—5 m. in width, and is capable of 

evaporating 8,000 kilos, phosphoric acid in 24 honrs. The pressed' 
residues contain gypsum, the gangue of the mineral, unattacked 

ferric oxide and alumina, and 40 per cent, of moisture. They are 

driod, ground, and sold as manure at 9 d. to Is. 6d. per 100 kilos., the 
percentage of phosphoric acid ranging between 2 and 3. The phos¬ 
phoric acid is mixed with ground phosphate, and brought into 
commerce afc superphosphate containing 43—44 per cent, ot soluble 
phosphoric acid. 

According to Adair and Tomlinson, phosphatic slags or minerals 
are reduced to powder and roasted if necessary. If the material to 
be treated consists of tap or mill cinders or compounds of iron and 
phosphorus, it is heated with a solution of caustic soda in the propor¬ 
tion of 3 equivalent parts of soda for 1 equivalent part of phosphoric 
acid present. If, however, basic or other slags produced in the 
manufacture of iron and steel are contained in the material to be 
treated, the caustic alkalis are replaced by their carbonates. The 
phosphoric acid of the solution of sodium phosphate thus obtained is 
then precipitated by lime. ‘ B. B. 

Progross made in the Soda Industry. (Dingl potyt. Jl, 255, 
168--172.)—-The manufacture of soda by the ammonia process is 
continuing its rapid advance, and would have involved the closing of 
a number of Leblanc soda works, but for the formation of a COmbina- • 
tion among Leblanc soda makers to reduce the production in order to 
influence the market, and especially to raise the price of bleaching-^ 
powder. The only circumstance by which the Leblanc process may 
continue to exist is that by its means bleaching-powder can be pro- ; 
dnced very cheaply; Weldon, however, in his ^Presidential Addresd 
delivered at the annual meeting of the Society of Chemical Industry 
held at Newcastle in 1884, showed that the Leblanc process is not 
likely to continue on remain the only means of obtaining hydrochloric 
acid owing to recent discoveries of very important processes. 

To recover the chlorine, at present wasted as calcium chloride in 
working the ammonia-soda process, Mond proposes to evaporate the 
ammonium chloride liquors. Ammonium carbonate distils over and 
is condensed and the sodium chloride is fished out as it separates,! 
The solid ammonium chloride remaining in the residue is then treated 
with enough sulphuric acid to form hydrogen ammonium sulphate^ 
hydrochloric acid being liberated. The hydrogen ammonium sul¬ 
phate is converted into the normal* salt by allowing ammonia to act 
thereon, or it is used, instead of free sulphuric acid, for dissolving 
phosphates. The manufactory owned by Brunner, Mond, and Co., pro- 
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duces annually about 50,000 tons of soda, and by using this process 
about 128,000 tons of ammonium sulphate would be obtained, which 
is equivalent to one-third more ammonia than the total quantity at 
present produced in Great Britain, whilst to employ the vast quantity 
of hydrogen ammonium sulphate to react on calcium phosphate would 
involve the annual manufacture of 350,000 tons of manure. These 
considerations prove the impossibility of applying this process on any 
extensive scale. 

Another idea to obtain hydrochloric acid in connection with the ‘ 
ammoniarsoda process, and which Weldon considers has received more 
attention than it deserves, consists in decomposing salt by sulphuric 
acid and converting the sulphate thus produced into sodium bicarbon¬ 
ate and ammonium sulphate by treatment with ammonia and carbonic 
anhydride. It has been ascertained by experiment that the decom¬ 
position of sodium sulphate by means of ammonia and carbonic 
anhydride can be effected without difficulty. Owing to the slight 
solubility of sodium sulphate at the ordinary temperature, a tempera¬ 
ture of 34° is employed for the saturation. 

Since the essential point which makes the Leblanc process so costly 
is the preparation of sulphuric acid and sodium sulphate, the decompo¬ 
sition of the latter by ammonia and carbonic anhydride would have 
no advantage. It has, however, been found by Carey, Gaskell, and 
Hurter, that on beating ammonium sulphate with sodium sulphate 
the whole of the ammonia is disengaged and hydrogen sodium sulphate 
is produced. By the action of salt on the latter sodium sulphate is 
again obtained, so that theoretically there should be no loss of sulph¬ 
uric acid. The following are the operations which it is necessary 
to perform in addition to those of the ammonia-soda process: — 
(I.) Evaporating to dryness the liquors containing sodium and 
ammonium sulphates; (2) heating the residue after addition of 
sodium sulphate; aud (3) decomposing fresh portions of salt by 
hydrogen sodium sulphate. 

The quantity of water to he evaporated in the first operation is 
estimated at 5| tons per ton of soda, which would require about 1 ton 
of coal. For the third operation, half a ton of coal should he 
sufficient; so that the cost of both operations for labour and fuel 
could scarcely exceed I Is. or 12s. The value of hydrochloric acid 
obtained for every ton of Leblanc soda is estimated by Weldon at 
48$., and it is thought that the balance of 36s. will more than pay for 
the second operation. 

Weldon would have anticipated an important future for this process 
were it not for the results of a renewed and successful attempt to 
obtain ammonia "from ammonium chloride by decomposition with 
magnesia. After experimenting for many years on the decomposition 
of metallic chlorides, he obtained successful results in 1881 by mixing 
'■the chlorides with metallic oxides and exposing the mixture to the 
action of heat and air. Since 1882 Pechiney and Company of 
SaJindres have been engaged in endeavouring to realise the working 
^ especially as applied to the chlorides of magnesium 

Experiments made on a large scale at Salindres 
fully half the chlorine of magnesium chloride may 
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be obtained directly as free chlorine, by converting the magnesium 
chloride into magnesium oxychloride and heating the latter in presence 
of air. The ammonia-soda maker, in order to obtain chlorine from 
ammonium chloride, would therefore have to evaporate about 5*5 tons 
of water per ton of soda and heat a mixture of 940 kilos, magnesium 
chloride with about 400 kilos, magnesia in the presence of air, to 
obtain a quantity of chlorine corresponding nearly with 1 ton of 
bleaching-powder and a quantity of hydrochloric acid corresponding 
with something over 1 ton of hydrochloric acid of 27 per cent. 

In discussing the improved processes for preparing chlorine from 
hydrochloric acid, Weldon refers to a new method which is being 
worked out at Salindres, by means of which the whole of the 
chlorine of the hydrochloric acid treated is obtained in a free 
state. The operation consists in treating manganese peroxide with 
hydrochloric acid so as to obtain free chlorine and a solution of man¬ 
ganese chloride. The latter is evaporated to dryness and heated in 
contact with air. The chlorine of the manganese chloride is driven 
off as chlorine diluted by other gases, and in the residue manganese 
peroxide is recovered. The process yields the same quantity of strong 
chlorine gas as can be obtained by the old Weldon process, together 
with twice the quantity of chlorine dilnted by other gases. The 
chlorine for 1 ton bleaching-powder made by the old process costs 
about 119$., whilst the new process gives 1 ton of bleaching- 
powder from less than 1*5 tons of hydrochloric acid of 27 per cent. 
The value of this quantity of acid being taken at 30$., there 
remains 119—30 = 89$. out of which to pay the cost of eva¬ 
porating a solution of manganese chloride containing about 1*75 
tons water, and heating a mixture of 0*75 ton manganese chloride 
with a certain proportion of manganese dioxide in the presence 
of air. 

Referring to the numerous attempts made to recover the sulphur 
from soda-waste, Weldon states that now that the Leblanc process 4 is 
threatened to ho extinguished, a process for recovering both the 
sulphur and the lime has been discovered. The calcium sulphide con¬ 
tained in soda-waste is brought into solution as calcium sulphhydrate 
by treatment with sulphuretted hydrogen and water. This solution 
is boiled i when pure sulphuretted hydrogen is evolved and calcium 
hydroxide precipitated, thus: CaH 2 S 2 4- 2H 2 0 =s Ca0 2 H 2 + 2H*S. 
The sulphuretted hydrogen is then burnt with*the requisite propor¬ 
tion of air to liberate its sulphur. This operation has been the subject 
of experiment in the works of Chance Brothers. The apparatus was 
that patented by Claus of London. It consists of a kiln filled with 
porous material in which the combustion of the mixture of air and 
sulphuretted hydrogen is effected. The recovery of the calcium 
sulphhydrate by treating soda-waste by the above-desoribed method, 
is in operation at Rassuen, in the South of France, in connection with 
Lombard’s process, in which calcium sulphhydrate is employed to pre¬ 
cipitate hydrogen calcium phosphate from the solution obtained by 
dissolving calcium phosphate in^ hydrochloric acid. Weldon is of 
opinion that if the,crystalline calcium hydroxide has the same equiva- 
- lent value as •lime, and the conversion of- sulphuretted hydrogen 
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into sulphur is practically complete, then the problem of utilising 
alkali-waste will have been solved satisfactorily. D. B. 

Celestine. By W, Moody (Dingl. polyt. 255, 87).—Having 
obtained strontium sulphide by heating celestine in admixture with 
coal, the author proposes to mix the sulphide whilst hot with water 
to form a thin pasty mass which is then mixed with a quantity of 
soda or potash sufficient to combine with the sulphur of the sulphide. 
On cooling, strontium hydroxide crystallises out. The mother-liquor 
may either be concentrated until hydrated sulphide separates'from it, 
or it may he treated by sulphurous acid for the conversion of its 
sulphide into thiosulphate with precipitation of free sulphur. 

Density of Solutions of Pure and Commercial Aluminium 
Sulphate, and Solubility of Alum in Aluminium Sulphate. By 
C. Beuss (Ber., 17, 2888—2892).—A great deal of the alum and 
aluminium sulphate of commerce is now obtained by the treatment of 
bauxite and alunite with sulphuric acid. Solutions are thus ob¬ 
tained which consist, when bauxite is used, of nearly pure aluminium 
sulphate, and when alunite is employed, of a concentrated solution of 


Ter 

eent. 


Pure aluminium sulphate. 






< 245 ° 

IF 


Commercial 

aluminium 

sulphate. 




— 

1-0069 

1-0141 

— 

1 -0221 


1 -0299 

1 *0356 

1 -0377 

— 

1-0416 

— 

1-0481 

— 

1 -0692 

— 

1 -0650 

1*085 

1 -0780 

— 

. 1-0794 


1 -0860 

— 

1-0960 . 
1-1059 

1*1346 

1 -1097 

_ 1 

1-1169 

1-1199 

— 

1 -1269 

\ — 

1 -1339 

1*1801 

1 1440 

; — 

1 1 -1488 

—. .. 

MM 

1-2200 

3H 
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alum containing excess of aluminium sulphate. With, the object of 
placing a ready means of estimating the strength of such solutions 
in the hands of manufacturers, the author has made a careful series 
of determinations of the densities of solutions (i) of pure, aud (ii) of 
average commercial aluminium sulphate. The composition of the 
sample of commercial aluminium sulphate used was A1 2 0 3 = 13*52 
per cent., S0 3 = 31*58 per cent., Fe = 0*33 per cent., K 2 0 = 0*93 
per cent., H 2 0 = 52*27 per cent. The pure salt contained 40*27 per 
cent. H 2 O. 

The densities are compared with water at 4°, and the results are 
given in the table (p. 458). 

The author has investigated the solubility of alum in solutions of 
aluminium sulphate. He finds that the addition of 1 per cent, of 
potassium sulphate to solutions of aluminium sulphate of a strength 
of 7 per cent, and upwards, causes a deposition of alum, but no pre¬ 
cipitation takes place in solutions of 6 per cent, and below. It is 
therefore advisable for the alum manufacturer to employ his alum¬ 
inium sulphate solutions of a greater strength than 7 per cent. 

L. T. T. 

Action of Dilute Acids on Bottle Glass, By E. Egger 
( D'ingl . polyt. 255, 127).’—The author has investigated the action 
of dilute tartaric, hydrochloric, and sulphuric acids ou different 
bottles, and found, in some cases, a considerable decrease in the 
acidity of the glass. An examination of the glass of two bad bottles 
(I and II), two bottles of medium quality (IV and V), and two good 
bottles (III and VI), gave the following results :— 


Experi¬ 

ment. 

Si0 2 . 

F 62 O 3 Hh 
AI 2 O 3 . 

Mn. 

CaO. 

MgO. 

HasO. 

K s O. 

I ..... 

' 53 -15 

13*14 


14*69 

0*84 

14*83 

3*21 

II. 

52*90 

12 -85 


15 *88 

0*95 

14*27 

3*16 

Ill ..... 

56*34 

11 -34 



1*15 

11 *44 

8*46 

IY ..... 

55*02 

12-11 


16*21 

1*04 

12*11 

3*59 

Y ..... 

62*95 

6-80 


16-72 

1*80 

9*26 

1*40 

YI ..... 

57*16 

11-79 


11 -79 

0*90 

15*41 

2*72 


It will be seen that the quantity of silicic acid present is not suffi¬ 
cient for the production of a compound capable of resisting the action 
of acid solutions. D. B. ; 


Gilding Earthenware Goods. (Dingl polyt . J*., 255, 126.)— 
To decorate objects of porcelain or stoneware, the Ilxnenau Porcelain 
Works recommend that the materials should be strongly heated, the 
places to be set off coated with a. paste composed of gum and pottery 
material (slip), and dusted with powdered porcelain. They are then 
to be dried and burnt in glaze-kilns. After cooling, the raised places 
are coated with gold or silver leaf or a metallic colour, and heated in 
a muffle furnace. In the finished articles, the decorated places come 
out in a bright form .or in biscuit. D. B. 
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Japanese Materials for the Manufacture of Ultramarine. 
By K. Iwabtchi {Ohem. News, 51, 5—7).—The author has tried to pre¬ 
pare ultramarine from various Japanese clays, of which the following 
alone gave blues; they had the composition r— 



Si0 3 . 

Al-A. 

Fe-jOg. 

CaO. 


MgO. 

Kfl. 

1. 

Goto kaolin... 48*65 

36-99 

0*48 

0-43 


0-13 

6-62 

2. 

Gairome. 53*90 

41-95 

1-25 

0-56 


— 

1-78 

3. 

Shigaraki .... 58*42 

28*87 

1-20 

1-42 


— 

253 

4. 

Shiraye ...... 47*74 

36-68 

0*42 

0-99 


o-u 

0-24 






Ratio r 




Na s O. 

Moisture, 

AhOg : Si0 2 . 



1. Goto kaolin .... 

0*85 

6*03 


1 

: 2*23 



2. Gairome. 

0*48 

— 


1 

: 2*20 



3. Shigarki.... 

2*65 

5*29 


i 

: 3-55 



4. Shiraye.. 

0*21 

13*64 


1 

; 2*21 



The produet from 1 is dull, from 2 bad. from 3 reddish, from 4 
dark, fine, and with lustre. Using Gentile’s proportions with the 
clay 4, the yield is about a third of the original mixture. The 
addition of silica to raise the ratio of A1 2 0 6 : Si0 2 = 1:3, gave only 
moderately good results, and that only with a low heat of calcination. 
The sulphate ultramarine from this clay (4) was not good, and after 
the addition of silica was an utter failure. Various proportions have 
been tried, using both carbonate and sulphate, but without any im¬ 
provement on the above result. From this it is evident that a good 
ultramarine may be produced from a clay in which the ratio of the 
Al 2 0 3 to the Si0 2 is 1: 2. D. A. L. 

Action of Concentrated Sulphuric Acid on Lead and its 
Alloys. By L. Pitkin (Analyst , 9, 119—125).—In order, to decide as 
to the advisability of employing pure lead, or an alloy of this metal, 
for the storage and evaporation of sulphuric acid, the author has made 
the present experiments; 40 samples of lead and its alloys have been 
submitted to the action of cold and warm concentrated sulphuric acid. 
The alloys contained 100 parts of lead, mixed respectively with 1, 
2, 3, 5, and 10 parts of one of the metals antimony, tin, bismuth, 
cadmium, silver, and zinc; the alloys were rolled out to about the 
same thickness. For each experiment 2 sq. in. were exposed to 10 c.c. 
of acid, in one series for 24 hours at 20°, in another series for 
1'hour at 100°, and in each case the loss in weight of the metal was 
ascertained. With pure lead, the results agree with those obtained by 
Napier (Gh&m. News, Dec., 1880)/ With alloys, the action of the cold 
add on the lead is diminished by tbe admixture of antimony in any 
of the above proportions and by bismuth, cadmium, or silver, if below 
: ^ per cent., whilst it is increased by the last three metals when they 
}; $&ceed, 5 per cent., and by tin or zinc in all the proportions. At 100°, 
1 per cent, of bismuth, or antimony in any of the proportions 
above, greatly increases the sol ability of the lead, cadmium 
|||| '.increases it slightly, whilst it is diminished by the presence of 
morethan 1 per cent, of bismuth. ' D. A. L. ■ 









TECHNICAL CHEMISTRY. 461 

Proportion of Cadmium in Zinc-dust. ( Ghem . Oentr 25, 
591.)— Cadmium being more volatile than zinc*, the zinc-dust formed 
at the beginning of a distillation contains the highest proportion of 
cadmium. The percentage of cadmium in one case after the first 
two hours’ distillation, was found to he 0*794 per cent., after four hours 
0*680 per cent., after six hours 0*283 per cent. It. R. 

Preparation of Zinc Free from Arsenic. By F. Stolba ( Chem . 
Oentr., 1884, 419).*—Zinc free from arsenic and almost free from iron 
can easily be obtained by subjecting the molten metal of commerce to 
the simultaneous action of sulphur-vapour and steam. Small spheres, 
about 5 cm. in diameter, are prepared by mixing plaster of Paris with 
one-fourth its weight of powdered sulphur, together with the neces¬ 
sary quantity of water. These balls are depressed to the bottom of 
the crucible containing the molten zinc, and, by giving rise to an 
abundant evolution of sulphuretted hydrogen and sulphur-vapour, 
keep the molten metal in violent agitation. The arsenic may be 
removed by either steam or sulphur-vapour acting alone, but the 
separation of iron is best accomplished by the combined action of the 
two. P. F. F, 

Manufacture of Metallic Alloys. ( Dingl. pohji. 255, 78— 
75.) —For the preparation of the so-called “ Delta metal,” Dick and 
Co. propose to add spiegeleisen or ferromanganese to molten zinc 
heated at about 900°. In this way, about 9 per cent, of the compound 
is said to he taken up by the zinc. The saturated compound thus 
formed is added to molten copper with or without further additions of 
pure zinc. Silicon, if present, increases the hardness of the alloy; 
if, however, the ferromanganese or spiegeleisen contains more than 
0*5 per cent., a proportionately larger quantity of pure zinc is 
employed. 

Webster manufactures a bronze of bismuth, which is said to resist 
atmospherio influences, by fusing 1 part of bismuth with 25 patfts '6t 
nickel, 25 parts of copper, and 50 parts of antimony. A hard alloy is 
so obtained suitable for the manufacture of reflectors for lamps, also 
for the preparation of axle-bearings, ventilators, &c. Another hard 
bismufhic bronze is produced by fusing 1 part of bismuth with 
16 parts of tiu, and then heating 0*4 part of the alloy thus formed 
with 45 parts copper, 22*5 zinc, and 32*5 nickel. The bronze alloy is 
well adapted for the manufacture of screw propellers, tubes, and 
materials exposed to the action of sea water. Being highly tenacious 
it may be used for the preparation of telegraph wires, and on account 
of its sonorous properties is useful for pianoforte wires. 

Fleitman has found that nickel, or its alloys with copper, cohalt, 
and iron, may be fused with zinc, tin, lead, cadmium, iron, manganese, 
and silver, without destroying the welding property of the com¬ 
pound produced. D. B. 

Preparation of Malleable Ferronickel and Ferrocobalt. 

{Dingl. polyi. 255, 174.)—The Fonderie de Nickel et metau,# 

VOL. XLYIII. 2 i 
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blancs in Paris proposes to obtain malleable ferronickel and ferrocobalfc 
either from their ores or by fusing chrome ores with the corresponding 
quantity of nickel or cobalt. The fusion is conducted in suitable 
crucibles or furnaces, potassium ferrocyanide and. manganese dioxide 
being added to the mass, and a small amount of aluminium introduced 
towards the end of the operation. The malleability of the metal thus 
produced depends on the purity of the ores originally used. When 
using, for instance, an alloy composed of 70 per cent, nickel and 30 per 
cent, iron, containing a small percentage of sulphur, 71*9 parts of nickel- 
melt, 12 parts manganese dioxide, 16 parts potassium ferrocyanide, 
and 0*1 aluminium, are taken, whilst in the case of ores poor in nickel, 
containing, for instance, 25 per cent, nickel, 64 per cent, iron, and 
11 per cent, of other impurities', a mixture of 82 parts nickel-melt, 
8 parts manganese dioxide, and 10 parts potassium ferrocyanide is 
fused together. D. B. 

Toughening (Refining) Gold, Silver, &c in the Crucible. 
By J. C. Booth (Ghem. News , 51, 16—17).—The author refers to a 
process for refining gold (Abstr., 1884,1445), wherein the impui’ities 
along with some gold are skimmed off the fused mass, whilst the 
greater quantity of gold is left practically pure. This process is now 
applied to silver mixed with foreign metals, such as lead, tin, zinc, 
antimony, &c. The silver, about 3500 ozs., is fused with 1 oz. or 
more of anhydrous borax, bone-ash is sprinkled over the surface 
to about J in. thickness, crystals of sodium nitrate are then dropped 
in, and the whole mass well stirred and skimmed; the oxidation and 
skimming being continued until the metal is sufficiently pure. The 
whole operation lasts but a few minutes. In the case quoted, 50,000 
ozs. of commercial silver yielded, by this method, 49,000 ozs, silver 
tough and pure enough for coinage in less than days. The 

skimmings are fused with charcoal and pearl ash, and when 
cool the metallic particles are separated from the fused mass 
by crushing and sifting. The mixture of metals is then gradually 
heated from below the melting point of dead tq a full red heat; 
runnings from the melted metals being collected at the different 
temperatures; the first runnings are nearly pure lead. Silver mixed 
with the other metals mentioned above may be mixed with lead and 
then treated as described. This process is recommended as a substi¬ 
tute for cnpellation, where the latter is not convenient. It can also 
be employed for the removal of phosphorus from phosphor-bronze, 
using lime as a covering for the molten metal. D. A. L. 

Fusion, Casting, Dephosphorising, and Plating of Iridium. 
By N. W. Perry {Ghem. News, 51, 1—5; 19—21; 31—*33).—The 
present communication contains an account of most of the important 
facts connected with the introduction of iridium into the arts. The 
greater part has appeared before in this Journal (Abstr., 1882,703— 
1884, 400; Ac.) and elsewhere, whilst much of it is simply of 
^ historical inf erest. Iron and phospho-iridium unite in all proportions, 
slightly magnetic,; but otherwise ’retains - the ■ properties ' 
as regards incOrrosibility and hardness,: until 
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the iron reaches about 50 per cent., when it becomes more and 
more like iron, but always remains brittle. For casting purposes, the 
phospho-iridium has to be fused many times until a certain point is 
reached ; each time it is heated it loses phosphorus, therefore the 
fusion temperature is continually increasing, and if the point is passed 
more phosphorus has to be added. Iridium plating is now success¬ 
fully conducted, but as yet the process is secret. Plating from a 
solution of iridium sodium chloride with a phospho-iridium anode does 
not answer, because tbe metal is deposited more quickly than the 
anode is dissolved, moreover, the coating is too thin and scales off. 
The applications of iridium have extended greatly, and there are 
now numerous additions to those already mentioned and suggested 
{he. ciL). In fact, it can be used for all purposes requiring a metal 
capable of resisting chemical and mechanical wear, and is apparently 
unrivalled in this respect. The paper concludes with a biblio¬ 
graphy of iridium. D. A. L. 

On the Influence of Coal Dust in Colliery Explosions. By 

W. Calloway (Froc. Boy. Soc. ., 37, 42—46). 

Recovery of Paraffin and Heavy Oils from Petroleum- 
residues. By Dukin ( Chem . Centr.y 1884, 384).—By distilling 
petroleum-residues in a vacuum with superheated steam, from 96 to 
98 per cent, of paraffin oil can be obtained, whilst ordinary distillation 
yields only about 50 per cent. These oils, which are gelatinous at 
ordinary temperatures, contain about 50 per cent, of paraffin, of which 
20 per eeut. can be recovered. The oils are purified by filtration at 
35—40°, and subsequent treatment with 4 to 5 per cent, of sulphuric 
acid. After subsidence, the oil is separated from the tarry matters by 
decantation, and then treated with 1—2 per cent, of calcium hydroxide 
to remove traces of acid. On allowing the mass to slowly cool down 
to 5°, leafy crystals are obtained, from 'which the oil is removed by 
pressure. P. F. F. 

Preparation of Iodoform, Bromoform, and Chloroform. 

( Dingl . polyL 255, 88).—The Chemische Fabrik auf Actim hi 
Berlin recommends that iodoform, bromoform, and chloroform should 
be obtained by electrolytic means from the corresponding halogen 
derivatives of the alkalis and alkaline earths, in the presence of alcohol, 
aldehyde, or acetone. For instance, 50 kilos, potassium iodide are 
dissolved in 300 kilos, water, and the solution is mixed with 30 kilos.' 
alcohol (96 per cent.). The mixture is subjected whilst hot to electro¬ 
lytic action, a continuous stream of carbonic anhydride being passed 
into the solution. The iodoform thus obtained is deposited in the form 
of a crystalline powder, D. B. 

Presence of Isocyanates in the First Running of the Distilla¬ 
tion of Crude Benzene. By E. Bolting {Dingl polyt. 255, 
88) .—The author has detected the presence of an isonitril (probably 
methyl or ethyl isocyanate) in light benzene. His researches appear 
to show that in spite of the small proportion of poisonous ingredients 
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found in the first distillate from benzene, the working of light 
benzenes on a large scale may, under certain conditions, produce 
poisonous effects. He quotes a fatal case which occurred at a factory 
in Thann (Alsace), where a workman engaged in covering cloth with 
a solution of caoutchouc in benzene had inhaled the vapour of isonitril, 
and died from its effects, which are similar to those of prussic acid. 
To remove this poisonous impurity, light benzenes should be washed 
repeatedly with sulphuric acid. D. B. 

Manufacture of Sugar without Bye-products. By E. Reboux 
(Ghem. Gentr 1884, 407—408).—The first syrups contain acid potass 
sium and sodium salts of organic acids causing the formation of 
molasses. These salts are more difficult to remove by osmosis than 
the mineral salts, viz., chlorides, sulphates, and nitrates. By adding 
ammonium chloride, double decomposition takes place with formation 
of chlorides of potassium and sodium, together with organic ammo¬ 
nium salts, and the former diffuse very rapidly, whilst the organic 
ammonium salts are destroyed in the subsequent treatment with 
lime. The organic lime salts so formed are then decomposed by 
carbonic anhydride. P. F. F. 

New Process of Extraction of Beet. By Boury and O. Provius 
(Bied. Gentr., 1884, 780—782).—The roots are to be heated to 80°— 
100° before pressing; thus- a juice is obtained clear and pure, and 
moreover it separates more easily from the mark, and keeps better. 
A further advantage is that a higher coefficient of purity is obtained 
than when the juice is expressed before heating; this is demonstrated 
by comparative experiments on the same sample of roots. By this 
method less press cake is produced, but its value is raised from say 
19*4 to 27*3 francs per TOO kilos., the quantity being reduced from 
28 per cent, to 16 per cent., but then this cake is more easily pressed 
• and dried. E. W. P. 

Butyric Fermentation in the Diffusion Vessels of Sugar 
Factories. By P. P. Deh^rain (Ghem. Gentr.,' 1884, 403—404).— 
It has been observed that during the process of diffusion sometimes as 
much as 1 per cent, of sugar is lost, a considerable quantity of 
hydrogen being evolved, whilst the juice contains acetic and butyric 
acids. As the butyric ferment seems to be always present in arable 
soil, the fermentation is probably induced by the presence of a small 
quantity of earth which has escaped being washed off the beets. The 
importance of thoroughly washing the tubers is apparent. 

P. F. F. 

Potassio-antimonic Oxalate, a Substitute for Tartar Emetic. 
(Dingl . polyt. 255, 122—124) .—Tartar emetic is being gradually 

replaced in dyeing and printing by a new antimony ‘preparation 
having the composition CeO^ShKa + 6H 2 0, and containing ,23*67 per 
cent. Sb 2 0 3 . The commercial product crystallises in white needles 
resembling oxalic acid or Epsom salt, which are readily soluble in 
^ater,; It is sold at a moderate price as a substitute for tartar 
In- .fixing tannin colours. D. B. 
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Coloration of the Hydrogen Flame. By S. Saxtiiti (Gazzetta, 
14 , 274—276).—The author, in a former memoir, has shown that by 
♦suitably varying the conditions, the flame of hydrogen assumes al! the 
colours of the spectrum. In order to test whether this result was due 
to impurities contained in the materials from which the hydrogen was 
evolved, the gas was prepared by heating potassium formate with 
potash, but the same phenomena were observed. The best method for 
their production consists in collecting the hydrogen in a be 11-jar of 
5*6 cm. diameter and 20 cm. length, then holding it with its mouth down¬ 
wards, applying alight, and gradually inclining the vessel. A tongue of 
flame is formed, in which all the prismatic colours may be distinguished 
as the jar is brought into the horizontal position. These phenomena 
are not peculiar to hydrogen, but may be produced not only with gases, 
such as carbonic oxide, hydrogen sulphide, and methane, but also with 
the vapours of combustible liquids, such as the various alcohols, ethereal 
salts, acetone, benzene, &c. Y. H. Y. 

Methods of Spectrum Analysis. By E. Demae^ay (CompL rend 
99,1069—1071). 

Spectroscopic Studies on Gaseous Explosions. By G. 3>. 
Lotiitg and J. Dewar ( Proc . Boy . Soc 36 , 471—478).—- After 
briefly recording observations on the spectra of the metals produced 
by explosions of detonating mixtures in presence of different materials, 
the authors give a list of the wave-lengths of the iron, copper, nickel, 
cobalt, lead, silver, chromium, sodium, magnesium, and manganese 
lines observed. It is noticeable that such volatile metals as mercury, 
zinc, cadmium, bismuth, and antimony gave no lines. . The numerous 
limes of iron were particularly observed; these were in many cases 
reversed, thus showing that at the temperature of the explosion 
the metal was volatilised; and, indeed, Watts has already pointed out 
that iron is volatile below the fusing point of platinum. It is thus 
not surprising that iron lines should have been observed accompanying^ 
those of hydrogen to great heights in the solar atmosphere, whilst- 
Copeland and Lotise observed in tbe spectrum of the great comet of 
1882, four lines, X5395, X5389, X5326, and X5269, which are nearly: 
identical with iron lines observed in the flash of the detonating gases. 
As Gouy has observed, in the spectra of the metals taken in a modified 
form of a Bunsen’s burner, certain iron and other metallic lines not 
observed in the spectra, from detonating gases, the authors question 
whether this result implies that—when the proportion of air to coal- 
gas? is near the exploding point—the temperature of the inner green 
cone of a Bunsen burner is higher than that produced by the explosion 
of hydrogen with oxygen. V. H. Y. 

VOL. xlviii. 2 h 
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Delicacy of Spectrum Photography. By W. K Hartley (Proc, 
Moy. Soc., 36, 421—422).—In this Abstract, a brief account is given 
of the length and strength of metallic lines in solutions of definite 
strength. The sensitiveness of the spectrum reaction in the case of 
magnesium compounds is practically unlimited, for with a given , 
length of spark 10~ 8 of a milligram conld be detected, and the sensitive¬ 
ness conld be increased by increasing tbe strength of spark. The lines 
\280T6 and X2794T conld be detected with a solution containing 
1 part of magnesium in 10 9 parts of water. 

Evidence is also brought forward to show that in the case of the * 
aluminium spectrum, the longest and the strongest lines are not 
invariably the most persistent; as a general rule, even the longest 
lines are shortened by great dilution of tbe solution. From the results 
obtained, it is proposed to apply, in some few cases, the maps of the 
spectra for quantitative estimation of the proportion of the metals 
present. V. H. V. 


Experiments on Flame. By Gr. J. Burch (Nature, 31, 272—276). 
—Noticing how even the intense glow of a piece of lime heated to 
whiteness in the blowpipe flame became invisible in direct sunlight, 
the author was led to make some experiments to similarly test the 
sun’s light against that of a flame. 

When the image of the sun was thrown, by means of a lens, upon 
the flame of a paraffin candle, a round spot of light of a bluish-white 
colour, and a peculiar, soft appearance, became visible on the flame 
itself. To the naked eye, this spot of light was of exactly the same 
soft quality, and nearlyt he same colour as the fluorescence produced 
when sunlight is focussed on to petroleum, or a solution of quinine 
sulphate. When viewed with the spectroscope, however, this similarity 
disappeared. The fluorescent solution showed a soft continuous 
spectrum, whereas the spectrum of the spot of light was much brighter, 
extended far into the violet, was most intense in the blue, and showed 
all the Fraunhofer lines distinctly. The light in question is therefore 
undoubtedly reflected sunlight, and not due to fluorescence. The simi¬ 
larity of the appearances observed to those shown by Tyndall’s u bine 
cloud,” led the author to very carefully compare the light in question 
with that undoubtedly reflected from solid matter in a very fine state 
of division. A suitable reflecting medium was prepared'by diluting 
French polish with fifty times its bulk of methylated spirit* and then 
adding a few drops of this solution to a glass of water. The fine pre¬ 
cipitate of shellac thus obtained remains in suspension for days. This 
medium showed very clearly the property, characteristic of solid 
matter in a very fine state of division, that all light reflected from it 


at right angles to the line of incidence is completely polarised. When 
similarly examined, the spot of light on the candle flame showed 
exactly the same appearances. If looked at through a Hicol placed 
in the plane at right angles to the mean path of the sun’s ray si me 
jagct was clearly visible when the crystal coincided with the line of 
l|g| 'dep.ce, and vanished when it crossed it at right angles. With the 
spectroscope, it was found that all parts of the spectrum 
The above results were obtained when the sun’# , 
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image was focussed on the centre of the flame. The bottom of the 
flame reflected only the more refrangible rays as far as the middle of 
the green; towards the apex the red was also reflected r Brut in all cases 
the light was polarised. 

When the spot and flame were examined in the* spectroscope, and 
some soda-vapour allowed to pass into the flame, the bright D line 
was seen to cross the continuous spectrum of the candle, but to 
become reversed in the spectrum of the spot, all the Fraunhofer 
lines, including the D line, being perfectly black. If a spirit-lamp is 
substituted for the candle in this experiment, the flame seems to the 
eye to disappear in the glare, and nothing but the bright sodium band 
is visible in the spectroscope. The flame of a Bunsen behaved similarly 
to the spirit-lamp. When sunlight was made to pass through the flame 
of a candle, and then examined spectroscopically, a very definite 
general absorption took place, which was most noticeable about F and 
Gr, where the spectrum of the reflected sunlight was brightest, and 
where in candle-light the rays are deficient. • The more refrangible 
rays are most absorbed,, and the absorption becomes greater as the 
smoky part of the flame is approached. 

It is not possible to obtain an image of one candle flame on 
another of a like character, but if the' temperature of the recipient 
flame be lowered (for instance by holding an iron nail in it), the image 
of the other at once becomes visible, but is of a dirty yellow colour, 
instead of the bluish-white of that obtained with sunlight. The column 
of smoke obtained by lowering a tin plate, with a small hole in the 
centre, on to the flame 1 of a candle, reflects and polarises either candle- 
or sun-light. An apparently similar column of smoke, produced by 
placing some paraffin on the hot plate, did not polarise the reflected 
light. The soot deposited on the under side of the tin plate polarised 
light reflected from it at right angles to the line of incidence. 

By using a Bunsen burner with a rectilinear aperture, and allowing 
two sid’ea of the flame to impinge on two glass plates, the author was 
enabled to examine the inner and outer flames separately. A mixture 
of coppfer sulphate and ammonium chloride burns in the inner flame, 
and reflects and polarises sunlight. Zinc when distilled in the inner 
flame does net reflect or polarise light, but as soon as the vapour 
reaches the outer flame and becomes* oxidised to non-volatile zinc 
oixide, white light is produced which gives a continuous spectrum, and 
both reflects and polarises sunlight, 

From these experiments, the author concludes that the luminosity 
of the ordinary Same is due to minute solid particles present 
therein. He suggests that the polarisation test is a good means of 
distinguishing between a vapour ” however dense and true “ smoke.” 
He is still continuing these experiments, L. T. T. 

Indices of Refraction, of Liquefied Gases. By L., Bleekrode 
(Proc . Roy. 37, 339—362).—In this paper, a description is given 

of the apparatus used for inclosing the liquefied gases between parallel 
gttss plates, and of applying the microscopical method for the deter¬ 
mination of their indices of refraction. With a high magnifying ocular 
power and a feeble objective lens, well defined images could be 

2 lc 2 
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focussed on microscopic test objects, such as the scales of *wiugs of the 
Lepidoptera fixed on glass plates, homogeneous sodium light being used 
for the experiments. In the table the results are given of the refrac¬ 
tive indices of sustauces, both in the gaseous and liquid conditions, and 

for the constants of Gladstone and Lorenz 


Substance. 

Index of refrac¬ 
tion. 

% — 

n 

** „ 

-1 

d 

(»* + 2)rf 

Liquid. 

Gas. 

Liquid. 

C-as. 

Liquid. 

Gas. 

Sulphurous anhydride.... 

1*351 

1*00069 

0*252 

0*236 

m 

m 

Cyanogen .. 

1 *327 

1*00082 

0-378 

0 *35 

wEm 

ESli 

Hydrocyanic acid.... 

1*264 

1*00045 

0-379 

0*368 

0*238 

0*246 

Nitrons oxide........... 

1*204 

1*0005 

0*235 

0:255 

0-15 

0-17 

Carbonic anhydride. 

1-196 

1-00044 

0-227 

0*221 

0-145 

0 *147 

Hydrogen chloride ...... 

1*257 

1*00045 

0*300 

0-277 

0*19 

0-185 

Chlorine .. 

1*367 

1-00057 

0-27 

0*24 

0*169 

0-16 

Ammonia .........._ 

1*325 

1-0003? 

0*528 

0*49 

0-327 

0-327 

Ethylene ... 

1*180 

1*00067 

0*498 

0*526 

0*321 

0*350 

Hydrogen phosphide..... 

1*323 

1*00079 

0*519 

0*5 

0*322 

0 333 

Hydrogen sulphide...... 

1 ’39 

1*00064 

0*429 

0*413 

0*262 

0*275 

Methylamine.. 

1*342 

— 

. 

■ 


1 

Pimethylamine ......... 

1*35 



■ 

k*1£ 

■ 

Trimethylamine......... 

1*353 




■ 

■ 

Zinc ethyl.,.. \ .. 

1*485 

w _' 





Zinc methyl,........... 

1*474 

— 


B ■■ 


■ 

Aluminium methyl...... 

1*432 

• — 




■ 

Aluminium ethyl.. 

1*48 


m 

H 

B 

gpi 


Comparing the experimental result for the molecular refraction 
with the value deduced from Landolt and Gladstone’s data, 

— ~ * = 0-321 x 28 = 8-99, and 2A^-=^(0) + 4A'^-^(H) = 

4*86 -f 4'08 = 8*94, the values are found to be approximate! y identical. 
Similarly on comparing the values of the haloid acids with those of the 
corresponding halogens, the mean value of hydrogen is concordant with 
that deduced from other substances. As the indices of refraction of 
the zinc and aluminium organo-metallic compounds are less than that 
of stannic chloride 0*$. = 1*5225) it does not necessarily follow that 
all substances with high indices of refraction are very combustible, a 
generalisation which has frequently been advanced. V, H. V. 

Duration of Colour Impressions upon the Retina. By E. L. 
Hxcbgls (Amer. J. Sci . [3], 28, 243—252.) 

of Voltaic Battery. By P. Jablochkoff (Proc. Boy, 
, 3(6,141—142).—In this paper, a battery is described in which the 
element is sodium, the electronegative element carbon. 
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BpOngy platinum, Or copper ,* the action of the aqueous Vapour of the 
atmosphere on the sodium producing a solution of soda, which is thus 
interposed between the sodium and the electronegative element. The 
E.M.E. of the cell is about 2*75 volts; a battery composed of plates 
10 x*| inch gave a current of 9'122 amperes at first, which after five 
minutes is reduced by polarisation to 0*079 ampere. V. H. V. 

DanielPs Cell of Small Internal Resistance. By J. T. 
Bottomley ( Proc. Boy. Soc 37, 173—177).—In this paper a form of 
DanielTs cell is described, set up in such a manner that the copper and 
zinc sulphate solutions are supplied of constant strength by a number 
of syphon arrangements. When the battery is not in use the position 
of the syphon is reversed, and the solutions drained ofL From this 
cell there was obtained, as indicated by a current galvanometer of 
0*002 ohm resistance, a current of 63 amperes, which remained steady 
for a long interval of time. V. H. V. 

Electrochemical Equivalent of Silver. By Lord Rayleigh and 
Mbs. Sidgwick (Proc. Boy. Soc., 36, 448—450, and 37, 142—146).— 
In these papers, an account is given of experiments made with a view 
of determining the electrochemical equivalent of silver iu terms of 
practical units. The final number expressed in C.Gr.S. units is 
1*118 Xl0“ 2 , a value in accordance with that determined by 
Kohlrausch; thus in practical units the quantity of silver deposited 
per ampere per hour is 4*0246 grams. With a view of obtaining a 
convenient standard of E.M.F., the authors have made a detailed 
examination of Clark’s cells, which possess the advantage of standing 
ready for use, and not polarising greatly on the passage of small 
currents. The value for the E.M.F., that of the B.A. unit being 
0*9867 obm, is equal to 1*435 volt, with an extreme range ofy-^-g- during 
six months* although about ten days are required before the bell 
reaches its permanent condition. V. H. V. 

Influence of Light on the Electrical Resistances of Metals. 
By A. B. Bostwick (Amer* J, Sci. [3], 28, 133—T45).— From a series 
of elaborate experiments made in the Yale College Laboratory on 
plates of platinum, gold, and silver, the author concludes that if light 
causes any diminution in the electrical resistance of metals, it probably 
■does not exceed a few thousandths of 1 per cent. B. H. B. 

, Variation in the Electrical Resistance of Bismuth when 
placed in a Magnetic Field. By Hurign (Oompt, rend., IOC, 348). 

■—When a plate of bismuth is placed in a magnetic field in a direction 
normal to the lines of magnetic force, the resistance of the bismuth 
increases more rapidly than the intensity of the magnetic field, as 
Rigbi has previously observed, and the increase h proportional to the 
mechanical effect exerted on the bismuth by the electromagnet. 

- C. H. B. 

Pyroelectricity of the Topaz. By 0, Friedel and J. Curie 
(OompL rend., 100, 213—219),-^-Thb authors employed cleaved frag¬ 
ments of yellow Brazilian topaz, and confirm Friedcl’s earlier observation 
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that in topaz the principal axis of pyroelectricity is parallel with the 
edges of the prism. Many fragments show poles of the same sign at 
hoth ends, but in such cases the fragment can be cleaved into two parts, 
the bases of which will have opposite polarity. In one instance, one 
extremity of the fragment was bounded by the natural summit of the 
crystal and the other extremity by a cleavage plane, and both , ends 
showed negative electricity when cooled. When this fragment was 
cleaved at the middle, one half showed regnlar polarity, whilst the 
other half was still negative at both ends but with different intensities. 
These results are explained by the existence of twinning parallel with 
the base of the prism. 

With -colourless rounded Brazilian topaz, the pyroelectricity was 
much less marked, and with certain sections was almost imperceptible, 
frequently both terminations have the same sign, but in many cases 
the removal of a very thin layer changes the sign of one termination 
and produces fragments with regular polarity. 

Optical examination shows that the. topaz crystals are not homo¬ 
geneous, hut in many cases can be separated into four distinct portions 
along the diagonals of the rhombic base. Generally, however, these 
four parts enclose an inner rhombic prism with regular extinction, and 
the crystal can consequently be split up into five distinct portions 
which, however, are still not homogeneous. From some larger 
crystals in which the planes of twinning were very distinct, the 
authors were able to obtain homogeneous fragments and to establish 
the existence of a horizontal axis of electricity, but the specimens 
were not sufficiently large to enable them to determine the exact 
direction of'this axis. The existence of the horizontal axis was con¬ 
firmed by the development of electricity under pressure (Abstr., 1881, 
338—389). C. H. B. 


a Electric Qualities of Glass. By T. Gray, A. Gbay,, and J. J. 
Dobb£e (I* roc. Itoy. JSoc 36, 488—498).—Although the correlation 
between the composition of glass and its conductivity has not been 
much studied, yet previous observations seem to show that a greater 
proportion of aihali decreases, while that of lead oxide increases the 
resistance. The lead or flint glasses, are herein more completely 
examined. The method of experiment, in outline, consisted in im¬ 
mersing a small flask of the glass to be examined, and filled 
with mercury, into a larger vessel also containing mercury. The 
mercury within and without the experimental flask is connected 
through a sensitive galvanometer with a battery of Daniell’s cells. 
The following table contains the results obtained for the density, 
specific resistance in ohms, percentage proportion of lead oxide, and 
the formula expressing approximately the chemical composition• 


Sp. gr. 

3*145 

3*141 

3*141 

2*811 



Sp. resistance. P.c. lead oxide. Formula. 

4700 x 10 10 37-098 80SiO 3 ,15PbO,3^0,21^0. 

8400 X10 10 40-55 22Si0 3) 5Pb0,2K 3 0,]S[a,0,, 

3868 x 10'° 36-98 61Si0 2 ,12PbO,7K 3 0,2NH 2 0. 

453 x 10 “ 19-87 24Si0 3) 2Pb0,3EAN»A: 

m X 10“ 17-89 48Si0 3 ,4Pb0,5KA55P8 B Q. 

85x10“ 21-42 10SiO 3) PbO,K t O,Na»O. 
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The general result to.be drawn from a comparison of these data is, 
that the specific resistance of the glasses increases alike with the per¬ 
centage of the lead oxide and also.with the density ; and further*, cceteris 
paribus , an increase of proportion of alkali diminishes the resistance, 
although its effect is not so marked as the opposite effect of lead oxide. 

It is further suggested as possible that, in the case of those glasses 
which have approximately the same composition, but differ in 
density, those with higher density approach more nearly to a definite 
composition. It is proposed to extend these experiments to crystalline 
minerals, and to trace out relations between their electrical quality 
and their, crystallographic axes. V. H. V\ 

Measurement of Rapidly Alternating Electric Currents with, 
the Galvanometer. By L. M. Chessman ( Amer . J. Sri. [3], 28, 
117—121). 

Simple Form of Thermo-regulator and Registering Thermo¬ 
meter combined. By E. H. v. Baumhauer {Zeits. AnaL Ghem 
25 , 42—46). 

Heat of Formation of Ammonium Sulphite and Bisulphite. 

By Forcrand ( Gompt. rend., 100, 244—247).—The neutralisation of 
sulphurous anhydride (S0 2 = 64 grams) by one equivalent of 
ammonia (NH 3 ,^H 2 0 = 26 gi*ams) develops 4- 14'78 cal.; by two 
equivalents (NH 4 ) 2 0 = 52 grams) 4- 25*4 cal. The presence of 
excess of ammonia causes very little further development of heat. 

J Normal ammonium sulphite , (NH^SOsjHjO, is obtained in bulky 
colourless crystals by neutralising concentrated aqueous ammonia 
with sulphurous acid and allowing the liquid to cool. Heat of 
solution of the hydrated salt (liquid) = — 2*68 cal. at — 8°; of the 
anhydrous salt — 0*77 cal. at 8°, hence (NH^SOs solid -f H 2 Q 
liquid = (NH 4 ) 2 S0 3 ,H 2 0 solid, develops + 382 cal.; 4- H 2 0 solid, 
develops 4- 2*38 cal, from which it follows that— 

K . • ■ 

S solid + O s gas + H s gas + H 2 gas = 

(NH^aSOg solid... develops 4- 215*44 cal. 

S gas 4* 0 3 gas 4* H 8 gas 4- N* gas = 

(NH 4 ) 2 S0 3 solid,. „ 4- 218*00 „ 

S0 2 gas 4- 2]SfH 3 gas 4* H 2 0 gas a 

(NH^SOs solid.. „ 4- 64*8 „ 

Ammonium bisulphite {metasulphite), (KH 4 ) 2 S0 3 ,SOfc is obtained in 
large crystals by saturating concentrated aqueous ammonia with 
sulphurous anhydride. Heat of solution (liquid) = r- 3*1& cal. at 8°, 
hence— 

S 2 solid. 4- O s gas 4- Hs gas 4 N s gas = 

* (NH 4 ) 2 S0 3 ,S0 2 solid . i ......-...... develops 4- 300*0 cab 

S 2 gas + 0 6 gas 4- Hg gas 4- H 9 0 gas =, 

; (iSTHOsSO^SOg solid.. „ 4- 305*2 „ 

2SO* gas -f 2NH 3 gas + H 2 0 gas = . 

4 (NH 4 )*S0 3 ,S0 2 solid .. . . ...... + 80*0 „ 
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The action of 2 mols. ammonia on 1 mol. metasnlphite develops 
+ 2074 cal. 

From these values and the values given by Sabatier for the heats of 
formation of the sulphides, the following results can be deduced :— 

(NHi) 8 Ss +' 0 6 = (NH 4 ) 2 S0 3 ,S0 2 develops 5 x 46*8 cal 
(NHO.S. + 0 3 = (NHO 2 SO 3 „ 3 x 50*2 

(NH 4 ) 2 S0 3 + 0 = (N50sJ3O 4 „ 1 X 66*4 „ 

^JThe corresponding numbers in the case of potassium are— 

5 x 52*6 3 x 56*8 1 x 69*6 cal. , 

and of sodium— 

5 x 51*4 3 x 57*6 3 x 65*4 „ 

0. H. B. 

Thermic Data for the Compounds of Aluminium Bromide 
with Hydrocarbons. By G. Gustavson (J. Buss. Ohem . 80c 1885, 
57).—The heat of dissolution of a molecule of A1 2 C1 6 was found to be 
153,739 cal. (Thomsen 153,690, Berthelot 152,600) ; the number for 
AlaBre, the average for six determinations, is 180,237 (Berthelot, 
170,600). The compound of aluminium bromide with toluene, if 
dissolved in water, develops heat equivalent to somewhat more than 
168,000 cal. (average of five experiments) ; the formation of this com¬ 
pound is consequently accompanied by development of heat. With 
the compounds of aluminium bromide and fatty radicles the difference 
appears to be even greater, the heat of dissolution of the compound, 
AlBr 3 ,GiH 8 , being 145,000—150,000 cal.; but these experiments are 
hot considered conclusive by the author. A. T. 

Calorific Power of Coal-gas in Various States of Dilution. 

By A. Witz (Oompi . r&nd 100,440—441).—The heat of combustion of 
1 cubic metre of well-purified coal-gas, saturated with aqueous vapour 
and mixed with six times its volume of air, is about 5200 cal. Before 
passing through the scrubber and purifier the same gas gave 
5600 cal. 

If the amount of heat developed by a mixture of 1 vol. of coal-gas 
with 6 vols. of air is taken as the unit, the heat developed is increased 
5 per cent, when the coal-gas is mixed with 2*25 vol. of oxygen, but 
diminished 4*6 per cent, when it is mixed with 11 vols. of oxygen. It 
follows, therefore, that the calorific power of coal-gas is diminished 
!•' by dilution with oxygen. 

'ft 1 T°l. of gas is mixed with 10 vols. of air, the heat developed is 
'increased by 2*5 per cent., and hence it would seem that 6 vols. of air 
are not sufficient for the complete combustion of 1 vol. of coal-gas, 

• ■ 0. H. B. 

C&eMeal Neutrality of .Salts, and the Use of Different indi- 
Acidimetry. By Berthelot (Oom.pt rend., IDO, 207-— 
author shows that 'the recent observations of Joly and 
behavionr of different indicators towards acids 

known, thermoehemie&l data • d>h& ; 
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action of acids on the salts in question, and the dissociation of salts in 
solution. 

The difference between the colour of normal potassium chromate 
and the dichromate is so well marked that the latter may be employed 
as an indicator. It behaves similarly to helianthine A. 

C. H. B. 

Laws of Dissolution. By H. Le Chatelier ( Oompt. rend., 100, 
441—444.)—The author has previously shown ( Oompt. rend., 100, 50) 
that the relation between the coefficient of solubility of salts, their 
heat of dissolution at saturation, and the temperature, may be approxi¬ 
mately expressed by the equation— 


dx 

x 


1 c ^ dt 

a 


from which it follows that —, 

dt 


the variation of 


the coefficient of 


solubility, is of the same sign as Q, the quantity of heat gained by the 
dissolution; .or, in other words, if the dissolution of a substance is 
accompanied by absorption of heat, the solubility of that substance 
will increase with the temperature and vice versa , whilst if the dis¬ 
solution of a substance neither develops nor absorbs heat its solu¬ 
bility will be independent of the temperature. 

Oases of substances which dissolve with absorption of heat, and 
become more soluble as the temperature rises are very numerous; but 
solids which dissolve with development of heat and become less 
soluble with increase of temperature are much rarer, the only sub¬ 
stances which exhibit these phenomena being calcium hydroxide, 
cerium sulphate, and anhydrous sodium sulphate. There is no well 
established instance of a solid which dissolves without thermal disturb¬ 
ance, although Berthelot has found that this is the case with calcium 
sulphate in supersaturated solution at 23’7°, and Marignac has shown 
that the maximum solubility of this salt; is at 35°. 

Amongst liquids examples of dissolution with development of heat, 
and decrease of solubility with an increase in temperature, are 
furnished by bromine and water, ether and water, and carbon bisulph¬ 
ide and water, and it is well known that gases dissolve with develop¬ 
ment of heat, and that their solubility decreases as the temperature 
rises. 

The dissolution of liquids constitutes a special case, since either of the 
substances may be regarded as the solvent, according to the conditions. 

If A and B are the two liquids, A. the coefficient of solubility of B 

a 


in A, and 


a! 

T 


the coefficient of solubility of A in B, then if A and B 


are mixed in a proportion lower thap • 


or higher thansolution 


will'■■be ■complete with formation of a homogeneous non-saturated 
liquid, but with any intermediate pr^ortiorm two saturated solutions 
will be formed, separated by reason of their difference of density. If 
the. temperature varies, the Wo coefficient of solubility will vary (in 
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the case of ether and water, which dissolve with development of 
heat, the coefficients will diminish with a rise of temperature), and 
consequently the difference between the. composition of the two 
saturated solutions will continually diminish until one coefficient is 
the inverse of the other, and at this temperature, and at all lower or 
higher temperatures, as the case may be, the two liquids will be per¬ 
fectly miscible, and it will be impossible to obtain distinct saturated 
solutions. Nicotine and water are miscible in all proportions at the 
ordinary temperature, but at about 100° the liquid separates into two 
layers. This phenomenon points to a diminution of solubility, hence 
to development of heat on* dissolution, and the author finds that the 
dissolution of nicotine in water is accompanied by a rise of temperature. 
There is no essential difference between liquids which are miscible 
and those which are not; it is merely a question of the coefficient of 
solubility and the temperature. Pictet has found that liquid carbonic 
anhydride and liquid sulphurous anhydride are miscible in all propor¬ 
tions at the ordinary temperature, but the mixture separates into two 
layers at a lower temperature. The homogeneous mixture has a lower 
vapour-tension than the two liquids superposed, and Pictet concludes 
that since the mixture’ of these two substances requires a lower 
pressure to liquefy it, the use of such a mixture will increase the 
efficiency of freezing machines. From the above considerations, how¬ 
ever, it follows that the separation of the liquid into two layers 
indicates a decrease in solubility with a decrease in the temperature, 
and points to absorption of heat during dissolution. Consequently, 
daring the evaporation of the mixed liquids less heat will be absorbed 
than by the two liquids separately, and this diminution in the amount 
of heat absorbed will compensate for the lower pressure required to 
produce liquefaction. C. EL B. ,< 


Boiling of Liquids in a Vessel Contained in a Water-bath. 
By C. Tomlinson ( Proc . Hoy. Soc 37, 113—114).—Writers of the 
last century have remarked upon the apparently paradoxical pheno¬ 
menon that water immersed in a vessel containing boiling water cannot 
be made to boil, the temperature being always some few degrees below 
that of the latter. This result the aathor shows to be evidently due 
to evaporation, for on covering the water in the inner vessel with pil 
the temperature rises to the boiling point, and bubbles of steam 
escape from the surface of the water through the oil. 

V. H. V. 


Dissociation of Chlorine Hydrate. By H. Lb Chatelier 
(OompL rend., 99, 1074—1077).—The well-known equation repre¬ 
senting the relation between the temperature and the tensions' 6f 
evaporation and dissociation— ,M ; 


Q _ dp 

s — c dt f 



Q and S — a represent respectively the heat developed., and 
volume produced by the transformation of the sam® 
indicates that when the value: of Q changes 
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suddenly by reason of a progressive rise of temperature, as when one 

of the bodies passes its melting point, that is, the angular co- 

dt 


efficient of the tangent to the curve of pressures, changes equally 
•suddenly. This phenomenon has not hitherto been actually observed, 
because the vapour-tension and heat of fusion of solids is usually too 
small. The phenomenon is, however, clearly shown by chlorine 
hydrate, C] 2 ,10H 2 O, which has a considerable tension of dissocia¬ 
tion even at 0°, and the heat of formation of which varies by 7T5 cal., 
according as it is formed from liquid or solid water. 

When chlorine hydrate is gradually cooled in an atmosphere of 
chlorine, the tension diminishes regularly down to a temperature 
which varies in different experiments, but generally lies between 
— 4° and — 7 C . At this point, the tension suddenly increases to 
about 0*2 m., then rapidly diminishes and becomes stationary at a 
point somewhat higher than its value before the disturbance. On 
further cooling, the pressure diminishes regularly. The observed 
phenomenon is due to the sudden solidification of the water, which 
was in superfusion. The change of state causes a rise of temperature 
which produces a corresponding increase of pressure. Equilibrium of 
temperature being established, the tension of the chlorine acquires 
the normal value corresponding with the dissociation of the chlorine 
hydrate with liberation of solid water, this value being higher than 
when the hydrate dissociates into chlorine and liquid water. 

If the chlorine hydrate is heated, the tension increases regularly up 
to about — 1°, at which point the temperature remains stationary 
during the melting of the ice. No sudden alteration of pressure is 
observed, and this indicates that the passage from the solid to the 
liquid state at the temperature of equilibrium produces no appreciable 
change in the tensions of dissociation, any more than in vapour- 
tensions. 

The curves corresponding respectively with dissociation into chlorine 
and solid water, and into chlorine and liquid water, differ from one 
another by a considerable angle. The difference between the beats of 
formation of the chlorine hydrate from solid and liquid water 
respectively, as calculated from the equation and these curves, is 
8*3 cal., a number which approaches closely to the actual difference, 
5*15 cal. 0. H. B. 


Solidification of Nitrogen and Carbonic Oxide: Relation 
between the Temperature and Pressure of Liquid Oxygen, 
By K. Olszewski (Oompt. rend., 100, 350—352).—Alterations in the 
^arrangement of the manometers enable the author to measure accu¬ 
rately pressures as low as 4 mm. Temperatures are measured with a 
hydrogen thermometer. 

Nitrogen .—Under a pressure of 60 mm., liquid nitrogen solidifies, 
the temperature during solidification being — 214°, and by further 
reduction of the pressure the whole of the nitrogen can be solidified 
tic W snow-like mass. Under a pressure of 4 mm. the solid nitrogen 
~>hw a temperature of — 225°, the lowest temperature that has yet 
It is probable that the actual temperature is even 
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lower than this, since the bulb was not completely surrounded by the 
solid nitrogen. 

Carbonic Oxide .—The gas used was prepared by the action of 
sulphuric acid on formic acid. Under a pressure of 100 mm. 
liquid carbonic oxide begins to solidify, its temperature being — 207°. 
Under still lower pressure, with a temperature of — 211°* the whole 
of the carbonic oxide solidifies to a snow-like mass. Under a 
pressure of 4 mm., the temperature of the carbonic oxide is — 220*5°. 


Oxygen .—The following results were obtained :— 


Pressure. 


Pressure. 


atmos. 

Temperature. 

atmos. 

Temperature. 

508 (crit. pres.) 

—118-8° (orit. temp.) 

13-7 

—146-8® 

49-7 

— 119-5 

12-3 

-148-6 

47-6 

-120-7 

10-24 

-151-6 

46-7 

-121-6 

8"23 

-155-6 

45-5 . 

-122-6 

6-23 

-159-9 

400 

-124-0 

4-25 

-166-1 

404 

-125-6 

2-16 

—175-4 

38-1 

-126-8 

10 

-181-4 

363 ‘ 

-128-0 

9 mm. 

-211-5 

34-4 

-129-0 

4 mm. 

still liquid. 

32-6 

—180-3 




The author was unable to measure the temperature under a 
pressure of 4 mm., because the quantity of oxygen was not sufficient 
to cover the bulb of the thermometer. Although the oxygen was still 
liquid the temperature must have been much below — 211*5°. 

C. H. B. 

Attraction between a Dissolved Solid and a Substance 
Immersed in the Solution. By J. Thoijlet (Uomptf. rend ., 99, 
1072—1074).—When marble, kaolin, quartz, or other inert substance 
is immersed in a solution of sodium or barium chloride, the amount 
of salt in solution decreases, owing to the deposition of a portion of 
the dissolved salt on the surface of the immersed solid. If a piece 
of dry white marble is weighed first in alcohol of known sp. gr., and 
then in a concentrated solution of potassium carbonate of known 
sp. gr*, the weight in the latter is always greater than that calculated 
from the ratio of the two specific gravities, because some of the 
potassium carbonate is deposited on the surface of the marble. 
Further, if grains of quartz or glass, varying in diameter from 
.0*15 mm. to 0*9 mm., are placed in solutions of iodides* the 
sp* gr. of the latter can be adjusted so that the smaller particles will 
sink whilst the larger will swim. This result is due to the fact that 
the surface is greater in proportion to the total volume in the case 
of’ small particles than in the case of the larger ones, and hence a 
greater proportion of the dissolved salt is deposited in the first case 
in the second. Marble is so porous that its surface is almost 
fioml to its volume, and consequently grains of marble do not 
r this phenomenqnv < 

of these and similar experiments, the author concluded 
••between a dissolved salt and a Solid immersed 
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in the solution, and that the amount of attraction is proportional to 
the surface of the immersed solid. These results explain the impurity 
of precipitates, the clarification of liquids by colloids, the purification 
of water by natural filtration, &c. 0. H. B. 

Condensation of Gases on the Surface of Glass. By J. T. 

Bottomley (Ghe m. News, 51, 85).—The following experiment was 
conducted in order to determine the quantity of gas condensed on a 
given surface of glass. A quantity of glass fibre (drawn from flint- 
glass rod) exposing a surface of 1448 sq. c.m., was put into a glass 
tube attached to a Sprengel pump, this was worked until the pressure 
gauge was constant at 0*3 M ; heat was now applied to the tube con¬ 
taining the fibres • the pressure rose immediately, and the gas given 
off was collected. The heating and pumping were continued for more 
than an hour, when the pressure registered was 1*2 M - The quantity 
of gas collected in this manner was 0*45 c.c. at 15° and 760 mm., and 
when analysed in the usual manner gave: 8*24 per cent. C0 2 ; 
24*80 O ; 75*2 K D. A. L, 

Separation by Capillary Attraction. By J. XJ. Lloyd (Chem. 
News, 51, 51—54).—It has been shown that substances can be sepa¬ 
rated from their solutions by capillary attraction. Bayley (Trans., 
1878, 304—306) let drops of certain solutions fall on filter-paper, and 
observed that sometimes the salt remained in the centre, whilst a 
water-ring extended round it; and by means of hydrogen sulphide 
he traced the extent of the diffusion of metallic salts, whilst alkaline- 
solutions were tested on turmeric paper. He showed that the greater 
the dilution the broader is the water-ring ; whilst concentration, heat, 
and looseness of the texture of the paper are favourable to the 
mobility of the substance in solution. Also that the metals differed 
in their degrees of mobility, and in mixed solutions acted indepen¬ 
dently of one another; also that acidity increased the mobility of 
coppqp. The author allows strips of blotting-paper to dip into 
various solutions, and observes the distance the substances in solution 
extend on the paper before, they are left behind by the water, and his 
observations confirm Bayley’s results. For example, syrupy solutions 
of ferric sulphate travel with the water some distance on the paper, 
and no separation takes place, then a series of experiments show the 
decreasing mobility of the. metallic salt as the solutions are less con¬ 
centrated, whilst the water separates more and more; ultimately 
with very dilute solutions the metallic salt creeps just above the 
surface of the solution, whilst the pure water continues its course to 
the end of the paper (5 inches). Similar experiments were made with' 
other salts, proving the great difference in the mobility of different 
metals, for example, sodium chloride was carried six feet without 
showing signs of separation. The independent activity of metallic 
salts in solutions containing mixtures of them is also confirmed by the 
present experiments; they even behave quite regularly in dilution ex¬ 
periments, and always show a clear and sharp boundary line between 
each salt and between the most mobile salt and the pure water; for 
example, solutions of equal strength, of ferrous sulphate, copper 
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sulphate, and ferric sulphate, were experimented on separately,' and 
mixed together, and in solutions of different but always proportional 
strengths, in all cases the ferrous sulphate showed the same line of * 
demarcation for a certain strength, being more mobile than the 
copper sulphate, which was also constant in a similar manner, and 
more mobile than the ferric salt. Bayley remarks (he. cit.) that 
silver, lead, and mercuric salts, when moderately concentrated, give 
a wide water-ring, whilst copper, nickel, and cobalt salts need 
greater dilution to produce the same appearance; cadmium seems 
especially mobile. In solutions containing sulphate of quinine and 
sulphate of berberine, the former salt passes onwards, leaving the 
latter behind. Dilute sulphuric acid behaves in a similar manner, 
perfectly non-acid water passing onwards. By allowing a strip of 
blotting-paper to dip into a solution of ferric sulphate, then curving 
it over a sufficient height, and letting the other end hang below the 
level of the solution, after some time water absolutely free from iron 
drops from the further end of the paper. Some quantitative experi¬ 
ments have also been made. In a solution containing 1 part of ferric 
sulphate in 32 parts of water, the water extended 5 inches on the 
paper, the iron solution 2 inches, the paper was divided on the point 
of separation, and at the surface of the liquid. Both pieces of wet 
paper were weighed, then dried, and again weighed. The piece of 
paper containing the iron contained 7 parts of water, the other piece 
parts. In a solution of half this strength tested in a similar 
manner the piece of paper containing iron gave up 4 parts, the 
other piece 9^ parts of water. Similar experiments with lead acetate 
confirm this result, thus giving quantitative evidence showing that 
the more dilute the solution the quicker the separation and the 
greater the mobility of the water, and vice versa. D. A. L. 

Bate of Propagation of Detonation in Solid and Liquid 
Explosives. By Berthelot ( Gompt . rend., IOO, 314—320).—In 
order to determine the rate of transmission of the explosive wave in 
solid and liquid explosives, the latter were detonated in tubes of lead, 
tiu, or Britannia metal, I—2 mm. in internal diameter, and 100 to 
200 metres long. The explosives employed were pulverulent or granu¬ 
lated gun-cotton, xyloidin, nitromannitol, nitroglycerol, dynamite, 
and panclastite*. The results show that as a rule the rate of propaga¬ 
tion of the explosive wave increases with the density of the charge, 
and also, for tubes of the diameters employed, with the diameter of the 
tube. It also seems to increase with the resistance of the material of 
which the tube is composed. The detonation shatters the tube in 
which the explosive is contained, and in this respect the experiments 
differ from those in which the explosives are gaseous. The results 
were sensibly the same whether the tubes were bent or straight. 

With compressed pulverulent gun-cotton, the mean velocity of 
the explosive wave is about 5200 m. per second in lead tubes, 
and about 6000 m. per second in tin tubes. Granulated gun-cotton 
with a density of IT—1*3 gave a velocity of about 5000 m. Xyloidin 
gave similar results. Nitromannitol gives a still higher velocity, 
n^mannitol of density1*9, giving the highest observed 
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Telocity, 7686 m. per second. With nitroglycerol in tubes 3 ram. 
diameter the rate of transmission is ranch lower, and varies between 
1078 and 1386 in. according to the conditions. Dynamite in tubes 
3 ram. in internal diameter gave a velocity of 2333—2753 m., and in 
tubes 6 mm. diameter an average of 2668 m. Panclastite gave results 
similar to those obtained with gun-cotton. 0. EL B. 

Conditions of Chemical Change in Gases. By H. B. Dixon 
( Proc. Boy. 8qc>, 37, 56—61).—Bunsen concluded from bis experi- 
ments on mixtures of carbonic oxide and electrolytic gas in various 
proportions, that the general law of mass was in this particular 
instance modified by the tendency to formation of simple hydrates of 
carbonic anhydride. Thus the ratio of carbonic oxide to hydrogen 
could be varied within certain limits without altering the proportion 
in which the oxygen divides itself between these gases, but a still 
greater change of the relative proportions induces a change per saltum 
of the division of oxygen. In the year 1876, Horstmann and the author 
independently came to the conclusion that Bunsen's results were 
vitiated by the presence of aqueous vapour. In connection with these 
experiments, it was shown that a dry mixture of carbonic oxide and 
oxygen is not ignited by an electric spark (comp. Abstr., 1883, 12), 
and that an imperfectly dry mixture is unaffected at pressures below 
510 mm., and when under higher pressures burns slowly. The part 
played by steam in inducing the combination of carbonic oxide with 
oxygen is thus analogous to that of the nitric oxide in the sulphuric 
acid chamber, in that it undergoes a succession of alternate reductions 
and oxidations. Experiments are also described on tbe mean rate of 
explosion of carbonic oxide and oxygen with different quantities of 
aqueous vapour under atmospheric pressure, tbe explosion-tube being 
1 metre in length. As a general result it may be stated that the 
velocity of explosion increases with the proportion of aqueous vapour. 
A comparison of the experiments on the explosion of dry carbonic 
oxide and electrolytic gas shows that the division of oxygen was 
affected not only by changes in the initial pressures of the gases, 
but also by the temperature and shape of the containing eudiometer. 
With increasing pressure, more steam and less carbonic anhydride 
are formed in the explosion. When the pressure is increased to a 
certain amount, which varies with different mixtures, no further in¬ 
crease of pressure alters the ratio of the products formed. With 
pressures above the ‘‘critical pressure,” changes in the shape of the 
vessel also cease to affect the ratio of the products. As at ordinary 
temperatures condensation of steam occurs during the reaction, the 
temperature at which the experiments were performed was sufficiently: 
high to prevent this condensation. When dry mixtures of carbonic 
oxide and hydrogen in various proportions are exploded above the 
critical pressures with a quantity of oxygen insufficient for their com¬ 
plete combustion, an equilibrium is established between two opposite 
chemical changes, expressible by the equations (2) CO + H 2 0 = 

. CO* .+ H 2 and (2) CO* + H 2 = CO + H s O, so that at the end of the 
reaction the ^product of the carbonic oxide and steam molecules is 
equal to the product of the carbonic anhydride and hydrogen mole- 
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eules multiplied by a coefficient of affinity. Tbe presence of an inert 
gas, snob as nitrogen, by diminishing the intensity of the reaction, 
favours the formation of carbonic anhydride in preference to steam. 
When tbe hydrogen is less than double the oxygen, the excess of 
oxygen cannot react -with any of the three other gases present—car¬ 
bonic oxide and anhydride and steam—and herein, as inert, would 
have the same effect as the nitrogen in favouring the formation of 
carbonie anhydride. Within the limits detailed above, the law of mass 
is verified for the gaseous system composed of carbonic oxide and 
anhydride, hydrogen, and steam, at a high temperature. 

Y. H. Y. 

The Influence of the Diluent, and the Action of Excess of 
the Ingredients, on the Rate of Chemical Action. By E. 
Urech (Ber., 18, 94—102).—In this communication, the author care¬ 
fully discusses the facts at present known as to the influence of dilu¬ 
tion and of excess of one or other ingredient on the rate of chemical 
action. He comes to the conclusion that when the diluent acts purely 
as such, it does not influence the rate of reaction. Excess of one in¬ 
gredient, however, has a decided influence, and this influence is 
different according to which ingredient is in excess. In the case of 
the reduction of Eehling’s solution with dextrose, for instance, in¬ 
creasing the equivalent proportion of dextrose from 1 to 3 causes an 
increase in the rate of reduction of more than threefold, whereas a 
similar increase of Eehling’s solution from 1 to 3 equivalents only 
increases the rate of reaction by a Tittle more than a half. The author 
therefore comes to the conclusion that the reaction-equations pro¬ 
posed by Guldberg and Waage are incorrect, and that the causes of 
variation in rate of reaction are exceedingly complicated, and are pro¬ 
bably much influenced by molecular friction, the velocity and length 
of path of the molecules, the caloric aud electric conductivity, &c., and 
even by the shape and character of the containing vessel. 

L. T. T. 

Action of Mass. By W. Spring (Ber., 18, 344—346),—The 
author brings forward a number of experiments showing the influ¬ 
ence of mass on chemical reactions, which, although incomplete (the 
researches having had to he abandoned) are yet of value as con¬ 
firming the conclusions deduced by Potilifczin from his experiments on 
the displacement of chlorine by bromine (Abstr., 1884, 955). 

A. J. G. 

Rate of Formation of the Carbonates of the Alkaline 
Earths in relation to Time, Mass, and Nature of the Bodies 
used for Precipitatidn. By J, Bevad (JT. Buss. Ohm. Boo ,, 1885, 
89).—The experiments were conducted as follows .—Solutions of the 
chlorides of calcium, strontium, or barium were poured into solutions 
of the alkaline carbonates (hi, K, Na) in such a manner that in using 
*40 ac. of the chlorides the whole of the liquid was in each instance 
7g;5 o.e.; the liquid was then filtered either at once (the reaction 
' five minutes), or after 30—60 minutes, or after 
The carbonates and the chlorides were taken in equiva- 
reiafcion being. 1 ; I, 2 ; 1, 3t: 1* or 4;X The re«. 
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salts are summed up in a table. la the first period (five minutes) tlie 
speed of formation of the carbonates is the greatest; it increases at 
the same rate as the quantity of the insoluble salt formed—(I) as the 
concentration of the salt used for precipitation increases; (2) in the 
direction from Li to K; (3) from Oa to Ba. The average speeds for 
the consecutive periods exhibit an inverse relation: they decrease 
rapidly—(1) with the increase of the concentration of the alkaline 
carbonates; (2) in the direction from Li to K; and (3) from Ca to Ba. 

A. T. 

A Particular Case of Catalytic Action. By Lorin (Compt 
rend 100, 282—284). A controversial paper containing no new facts. 

C. H. B. 

Apparatus to Determine the Equivalents of Certain Ele¬ 
ments. By EL N. Morse and E. H. Keiser ( Amer . Ghem. 6, 
347—351).—This is an apparatus to enable a student to determine 
with sufficient accuracy the equivalent of certain metals in terms of 
hydrogen, by measuring the amount of hydrogen evolved on treating 
a weighed quantity of zinc or aluminium with dilute sulphuric acid. 
This apparatus has furnished very satisfactory results in the hands of 
students. J. K. C. 

Laboratory Apparatus. By H. Landolt (Ber ., 18, 56—57).— 
1. A combination of a water-bath with a hot-water funnel, 2. An 
apparatus for concentrating dilute solutions ; it consists of a long flat 
rectangular metallic case, the upper surface of which has a rim round 
it, is corrugated, and either silvered or covered with thin platinum foil. 
The case stands on three legs, one of which has an adjustable screw, 
so that one end of the case may be raised higher than the other. It is 
partly filled with water, which is heated by a lamp placed at the lower 
end: the steam escapes by an opening in the side near the upper end. 
The liquid to be concentrated is allowed to drop on to the upper end of 
the corrugated surface, and in flowing down is compelled to pass over 
a very large heated surface. 3. An apparatus for sublimations, which 
consists in a platinum tube 150 mm. long and 18 mm. wide, closed at 
one end, and filled with water. The other end is fitted with a double- 
bored india-rubber stoppex', through which glass tubes pass, enabling 
a constant current of cold water to be maintained. This apparatus is 
introduced into the neck of the vessel in which the substance is being 
heated, and forms a cold surface on which the vapour of the substance 
condenses. ; L. T. T. 

New Forms of Laboratory Apparatus. By E. Hart (Amer. 
Ghem. J., 6, 178—180).—!. Apparatus for Fractional DisiUlation .-r- 
Instead of the ordinary three-way tube for connecting the flask with 
the condenser, a tube is used to which is adapted a side tube some 
2 feet in length and bent several times in a zig-zag form, its action 
being similar to that of the bulbs in a Le Bel-Henninger tube. 

XI, A Valve for Use in Standardising Permanganate .—This consists 
of a tube sealed at one end with a small hole in the side; the tube 
passes through a hole in the cork, and during the evolution of the 
gases produced in dissolving the iron in sulphuric acid, the hole stands 
above the cork. When the solution is complete, the tube is pressed 
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down so that the side opening comes below the cork, and tbns the 
entrance of air is prevented. 

III. A Retort and Receiver for Small Distillations .—The retort is 
constructed out of a test-tube bent at right angles; the receiver, 
another test-tube, into which the month of the first fits. 

. P. P. B. 

Use of Steam in Chemical Laboratories. By J. Walter (J. 
pr. Ohem. [2], 30, 410—416). 


Inorganic Chemistry. 

Estimation of Carbon in Ordinary Phosphorus. By I. 

Remsen and B. H. Keiser ( Amer . Ckem. J., 6 , 153—155).—The 
authors have already drawn attention to the presence of carbon in 
phosphorus (Abstr., 1884, 771), and in this communication describe 
the method of estimating the amount of this substance. For this 
purpose, the phosphorus is oxidised by nitric acid (sp. gr. 1 * 2 ) in a 
retort, the gaseous products, after passing through a wash-bottle con¬ 
taining water, are led through a combustion-tube containing copper 
and copper oxide, and finally into wash-bottles containing baryta- 
water. The amount of carbonic anhydride formed is determined by 
collecting the barium carbonate and converting it into sulphate. In 
the construction of the apparatus the use of organic materials was 
carefully avoided, the different parts being connected by glass tubing 
and gypsum joints. Out of six determinations of carbon in phosphorns, 
the extremes were 0*026 per cent, and 0*111 per cent. P. P. B. 

Preparation of Phosphorus Trifluoride. By H. Moissan 
(Gompt. rend*, 100, 272'—275).—Phosphorus trifluoride can be ob¬ 
tained by allowing arsenic trifluoride to drop into perfectly dry, phos¬ 
phorus trichloride. The product contains small quantities of arsenic 
fluoride and phosphorus trichloride, and attacks mercury. It is 
purified by shaking with a small quantity of water and drying over 
snlphurie acid. 

The phosphorus contained in the trifluoride cannot be estimated by 
absorbing the.gas in water or in an alkaline solution, since the phos¬ 
phorus is not converted into a phosphite or phosphate, but into some 
.compound which cannot be converted into a phosphate, even by 
boiling with dilute nitric acid; 

The gas was analysed by heating a known volume in a glass vessel. 
Silicon fluoride is formed, and phosphorus is deposited on the glass. 
The volume of the former gives the amount of fluorine; the latter is 
dissolved in nitric acid and precipitated as magnesium ammonium 
/phosphate. The results agree with the formula PF S . 0. H. B. 

. : Crystallised Hydrate of Phosphoric Acid. By A, Jolt (Gompt. 

1QG, 447—450).—Peligoi has shown (Ann. Ohim. Rhys. [2], 
phosphoric acid, B 3 BO 4 , can be obtained in long chan- 
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nelled prisms resembling nitre by the spontaneous evaporation of a 
highly concentrated solution. These crystals melt at 41*75°, and 
dissolve in water with development of heat. 

The author has observed that the mother-liquor surrounding these 
crystals sometimes solidifies completely during winter, but melts 
when the temperature rises to 30°. These easily fusible crystals dis¬ 
solve in water with absorption of heat, and are a new hydrate, 
2H3PO4 4* H 2 0. If crystals of H3PO4 are caused to form in a solu¬ 
tion of the composition H3PO4 4 0*3H 2 O, and the temperature is 
then reduced so that the mother-liquor also- solidifies, small portions 
of the mixture of crystals thus obtained, when added to a concen¬ 
trated solution of phosphoi-ic acid, determine the formation of crystals 
of H3PO4 or 2 H 3 P 04 4 H 2 0, according as the composition of the 
solution approaches more nearly to the former or the latter. Crystals 
of the hydrate 2 H 3 PO 4 4 H 2 0 , which solidify with considerable 
development of heat, also separate slowly from slightly more dilute 
solutions, in the form of prismatic lamell©, which closely resemble the 
crystals of the acid H 3 P 04 «, but are oblique, whilst the latter are ortho¬ 
rhombic. 

These crystals melt at about 27° ; heat of dissolution at 4 13°, solid 
hydrate = 4 0*28 cal .; liquid hydrate = 4 7*56 caL From these 
values it follows that the heat of fusion = — 7*28 eaL and (from the 
heat of dissolution of H 3 P0 4 )^ 2H 3 P0 4 solid 4 H 2 0 solid = 
2H 3 P0 4 ,H 2 0 solid develops 4 3*70 cal. Combining, these values with 
Thomsen’s determinations, it is found that whilst the combination of 
1 mol. phosphoric anhydride, P 2 0<5y with each of the first 3 mols. of 
water, H 2 O r develops 9*86 cal., combination with- tbe fourth mol. H 3 0 
develops only 4 3'70 cal. The heat of dissolution of the new hydrate 
diminishes with the proportion of water, and is negative when this 
proportion is below 200 H 2 0 to 2H 8 P0 4 ,H;>0. The value given above 
is for 400 Hjj-O. 

The superfused hydrate, 2H 8 P0 4 ,H 2 0, crystallises in contact with 
the solid 2H*As0 4 ,B 2 0, described by Eopp, and vue ver$&. The two 
hydrates are isomorphous. 

Commercial phosphoric acid is a mixture of the two compounds, 
H3PO4 and 2H3P0 4 ,5aO. 0. -H. B. 

Action of Sulphur on Amorphous Phosphorus* By F. 
Isam&ejbt (Gom<pt. rend ., 100 , 355—356).—-The author has previously 
found that amorphous phosphorus and sulphur combine at 180° with 
considerable development of beat, although the heat of formation of 
the phosphorus sulphide is only about 18*4 cal. r and the tension of 
transformatxon of the amorphous phosphorus is only very feeble at this 
temperature (Lemoine).- It seemed possible that this phenomenon 
might be due to some different condition of the phosphorus resulting 
from its mode^ of preparation. 

Some amorphous phosphorus was prepared by heating yellow phos¬ 
phorus in a sealed tube in a combustion fnrnace, and purifying the 
product by boiling with potash solution. When the amorphous phos¬ 
phorus thus obtained is heated gradually ho 260° with sulphur, com¬ 
bination takes place slowly and incompletely without any explosion. 

. ' -2 l 2 
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When strongly heated the two substances combine without appre* 
ciable thermal disturbance. 

It is evident that when amorphous phosphorus is concerned in a 
reaction, the method by which it has been prepared, or, better, its heat 
of formation, should be known. * 0. H, B. 

Non-existence of Ammonium Hydroxide. Bv D. Tommasi 
{Bull. Soo . GMm., 42,216—217; comp. Abstr., 1884,1247).—Further 
proof of the difference in constitution of the aqueous solution of 
ammonia gas and the aqueous solutions of the hydroxides of the alkali- 
metals, is afforded by Bouty’s determination of their relative electrical 
conductivity (Abstr., 1884, 1242). The solution of ammonia is a 
feeble conductor of electricity, but the solutions of the alkaline hydrox¬ 
ides are all good conductors. W*. R. D. 

Action of Boric Acid on Calcium Carbonate in the Cold. 
By L. Reed ( Ghem . News, 51, 63).—When a mixture of finely 
powdered boric acid and calcium carbonate is made into a thick paste 
and allowed to dry spontaneously, the surface becomes hardened after 
a few days, and can only be scratched with difficulty by the finger nail. 
This occurs even when the proportion of the boric acid to the chalk is 
only 1 : 30, The hardness is only superficial, and is apparently due to 
the formation of a thin layer of a calcium borate. This change is 
greatly hindered by the presence of very small quantities of foreign 
substances, such as mercury iodide, ultramarine, or lead chromate, 

D. A. L. 

Atomic Weight of Beryllium. By W. K Hartley {Free. Roy . 
Soc 36, 462—464).—The author quotes from his papers (Trans., 
1883, 316, 390) on this subject, with a view of pointing out that the 
spectrum of beryIlium exhibits no marked analogies .with the calcium, 
magnesium, or aluminium spectra, and, therefore, from this rela¬ 
tionship only, it cannot be conveniently classed with any of these 
metals. The spectra of magnesium, zinc, and cadmium are the results 
of three series of harmonic vibrations with similar intervals, the 
fundamental vibrations of which differ in pitch; similar observa¬ 
tions have been made in the case of copper, silver, and mercury; 
aluminium, indium, and thallium; and of calcium, strontium, and 
barium. The author believes that such series of elements present 
the same kind of matter in different states of condensation, consisting 
of similarly constituted molecules, the vibrations of which are in the 
same direction and at similar intervals, but with different velocities. 

Beryllium cannot also be classified with scandium and yttrium, or 
with cerium, lanthanum, and didymium; so that it is only by first 
applying the method of difference, and then the method of agreement, 
that this element falls into the dyad series. V. H. V. 

Solubility of Magnesium Carbonate in Carbonic Acid. 
By R. Engel {GompL rend., 100 , 352—355 and 444—447).—The 
author shows that the numbers obtained by himself and Ville prove 
that the solubility of magnesium carbonate , in water in presence of 
anhydride follows the law of two progressive series, as found 
the case of barium and calcium carbonates, 
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, The discordant results obtained by other observers aro due to the 
fact that they employed magnesium hydrocarbonate, which behaves 
in presence of carbonic acid in a manner very different from that of 
magnesia or normal magnesium carbonate. Its maximum solubility 
is only attained after very prolonged treatment with carbonic anhy¬ 
dride in presence of water. 

The author used crystallised magnesium carbonate, Mg00 3 ,3H a Q, 
and determined the solubility under different pressures at 12° 
and under atmospheric pressure at different temperatures. The 
results obtained agree well with those calculated by the formula 

s= Ky, m being = 0'370 and K. 0*03814. The coefficient m differs 
very little from the coefficients for calcium carbonate (0*378) and 
barium carbonate (0*380) as determined by Schloesing. The results 
may be approximately expressed by the rule that the amount of 
magnesium carbonate dissolved by carbonic acid at constant tern* 
perature is proportional to the cube root of the pressure of the 
carbonic anhydride. 

The results obtained at different temperatures under atmospheric 
pressure show that the amount of magnesium carbonate dissolved, is 
sensibly proportional to the coefficient of solubility of carbonic anhy¬ 
dride at the particular temperature. C. H. B. 

Ammonio-zine Sulphates; Separation of an Aqueous. Solu¬ 
tion into Two Layers. By GL Andr£ ( Compt . rend., 100, 241— 
243).—When a current of ammonia gas is passed into a cooled solution 
of zinc sulphate in aqueous ammonia, the solution becomes opal¬ 
escent ; and if the passage of the gas is discontinued at this point, the 
liquid separates into two layers. When agitated, the two layers 
form an emulsion, hut they rapidly separate again on standing. If 
the passage of the ammonia gas is continued, the bulk of the lower 
layer increases, and deliquescent needles separate, of the composition 
ZnS 04 , 4 NH 3 + 3H 2 0. If the lower layer is allowed to remain by 
itself, it usually does not crystallise, but in some cases large tabular 
crystals of the same composition as the needles are deposited. When 
the lower layer is agitated with alcohol, they do not mix, but slender 
needles gradually separate at the junction of the two liquids. 

If a fixture of crystals and the lower liquid is gently heated at 
about 20°, the crystals dissolve with evolution of ammonia, and an 
oily lower layer then separates and gradually increases in volume. At 
28° all the crystals have disappeared, and at 36° the liquid becomes 
homogeneous, 

The upper layer has a sp. gr. of 0*953 at 8°, and contains ammonia 
25*69 per cent* and zinc 2*15 per cent.; the lower layer has a sp. gr. 
of 1*2714 at 8°, and contains ammonia 22*16 per cent., zinc 13*62 
per cent. 

The separation into two layers can he observed with strong aqueous 
ammonia and an aqueous solution of zinc sulphate. C. H. B. 

Cellular Structure of FusedJ^^. By Osmond and Werth 
(Compt. rend., 100 , 450—452). — Tt$e\paper contains the results of 
numerous experiments made at. ^ ( • , ; 
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When thin sections of fused steel, 0*02 or 0*03 mm. in thickness, 
are attacked to glass by means of Canada balsam, and treated with 
cold dilute nitric acid, the iron dissolves, leaving a residue of a nitro- 
derivative of a carbohydrate, and the skeleton thus obtained shows 
the distribution of the carbon in the original steel. It is found that- 
fused steel has a cellular structure, the nuclei consisting of pure iron 
and the envelopes of a carbide of iron. These simple cellules are 
grouped in compound cellules, the bounding surfaces of which are 
soft iron free from carbon. The bounding surfaces of the compound 
cellules are closed polygons, and in cast steel they attain somewhat 
large dimensions^ but they become smaller and more broken and con- 
Cased in proportion as the steel has been subjected to mechanical 
treatment. These compound cellules are identical with what is com¬ 
monly called the grain of the steel and their faces are regions of less 
cohesion: hence it may be said that the fracture of a bar of steel is 
that surface, which in the portion affected by the strain, contained the 
smallest proportion of carbon. 

When a bar of steel is dissolved as in WeyTs method for the deter¬ 
mination of carbon, the residue, which consists of a carbide of iron, 
retains the appearance and dimensions of the original bar, and it is 
seen that the small plates of the carbide form a network within the 
meshes of which the pure iron was contained. The carbide is 
gradually attacked by the acid. 

If polished surfaces of steel are treated with strong nitric acid, the 
passivity of the iron limits the corrosion to a very thin layer, and the 
crystalline structure of the globulites of iron is well seen. The com¬ 
pound cellules seem to be the result of independent dendritic aggre¬ 
gations, which have mutually limited one another, and expelled from 
their lines of junction the still liquid carbide of iron. 

The above results refer to steel which has cooled slowly. After 
tempering, the compound cellules have disappeared, and the steel is 
made up of simple cellules. The interspersed carbide of iron is much 
rarer than in the same steel after melting, and the manner in which 
the excess of carbon separates in Weyl’s process, indicates that this 
fraction is uniformly diffused or dissolved in the whole mass of'the 
metal. 

Hammered steel is mainly characterised by a permanent distortion 
of the cellules, with elongation of the nuclei, and more or less com¬ 
plete fracture of the less malleable envelopes. C. H. B. 

Tungstates of Barium, Strontium, and Calcium. By G, v. 
Knqbrb (Ber., 18, 326—328).—Of the tungstates in which the ratio 
of base to acid is 3:7 or 5 :12, only those of the alkalis, of lithium, and 
some double salts have been thoroughly examined. Lotz described 
a barium salt, 3Ba0,7W0 3 -f 8H 2 0, and strontium salt, 3SrO,7WO d 
4* BHfcG (Annalen, 91, 60); but as Seheibler has since stated (/. pr. 
Ckem., 83, 295) that homogeneous substances cannot be obtained by 
precipitating metallic salts with sodium paratungstate, it appeared 
to reinvestigate the question. The author finds that homo - 
can be obtained by adding a hot solution of sodium 
to a hot solution of barium, calcium, or strontium 




MINERALOGICAL CHEMISTRY. 


487 


chlorides or nitrates, provided that more than 3 mols. BaO, SrO, or CaO 
are-present for every 7 mols. W0 3 , If, however, excess of tungstate 
is employed, homogeneous substances are not obtained. 

Barium paratungstate , Ba 3 W 7 O w + 16H 2 0, forms a granulo-crys- 
talline powder; it loses 8 mols. H 3 0 when dried over sulphuric acid. 
It is insoluble in cold, sparingly soluble in hot water. It melts at a 
red heat, and on cooling forms a conglomerate of greyish-blue crys¬ 
tals. The strontium salt, Sr 3 W 70 2 4 4- 16H 2 0, resembles the barium 
salt, but does not fuse at a red heat. The calcium salt, CasWVOa* 
4- 18H 2 0, closely resembles the foregoing, except that it is much 
more soluble in water, and therefore can be obtained in better crys¬ 
tals. It does not melt at a red heat. A. J. G. 

Platinum Carbides formed at Comparatively Low Tempe¬ 
ratures. By A. B. Griffiths ( Chem . News, 51, 97).—In contact 
with carbon, platinum fuses at comparatively low temperatures, 
without blast. A small quantity of the carbon is taken up by the 
molten metal, and on cooling crystallises out as graphite. 

D. A. L. 


MiHeralogical Chemistry. 


Crystallised Gold in Prismatic Forms. By W. P. Blake 
{Amer. J. Sci. [3], 28, 57;—58).—Near Clancey, Jefferson Co., Mon¬ 
tana, minute crystals of gold occur which present the novelty of a 
solid octahedral head, with a long divergent prismatic development 
of the gold on one side, giving the whole the appearance of a comet. 
The total length of the crystals is about one-eighth of an inch. 

From Sonora, in Tuolumne Go., California, the author obtained a 
sample of very small, brilliant prisms of gold.' Under the micro¬ 
scope, they are seen to be hexagonal prisms, terminated at one or 
both ends with a pyramid. They resemble the prismatic crystals 
obtained by Chester (Abstr., 1878, 938), by digesting gold amalgam 
in nitric acid. B, H B. 

Ozokerite and Ceresine of Galicia. By Grabowski (Ohem, 
Gentr.., 1884i, 285—286).—Ozokerite is found at Boryslaff and iSlams- 
lawdff, both on the northern flanks of the Carpathians. The miocene 
formation of this district is important on account of the numerous 
naphtha springs. The ozokerite occurs chiefly in thin layers and 
small pockets mixed with earthy matters. The best earth-wax has a 
yellowish .or greenish colour, and is easily compressed between the 
Angers. Inferior varieties are soft from the presence of too. much 
naphtha, or hard, requiring too high a temperature for fusioa. In 
obtaining paraffin from ozokerite the products are: benzene 2*—8 per 
cent.; naphtha, 15-^20; paraffin, 36—50; heavy oil, 15—20 ; coke, 
10—20 per cent Only the best varieties, of ozokerite are used in the 



488 


ABSTRACTS OF CHEMICAL PAPERS. 

production of ceresine, various methods of purification being employed 
which are mostly kept secret. J. T. 

Origin of Bitumens. By S. F. Peceham (Amer. J\ Sci. [3], 28, 
105—117).—In reviewing the speculations regarding the origin of 
bitumens (asphalt, naphtha, petroleum, &c.) pursued during the last 
half century, the author deals with the views of those who regard 
bitumen as a product of chemical action, as indigenous to the rocks in 
which it is found, or as a distillate produced by natural causes. He 
is, on the whole, inclined to regard bitumens as distillates from animal 
or vegetable remains. Whichever hypothesis is chosen, the modifying 
fact mnst be accepted that there are four kinds of bitumen:—1. Those 
bitumens that form asphalt and do not contain paraffin. 2. Those 
bitumens that do not form asphalt and contain paraffin. 3. Those 
bitumens that form asphalt and contain paraffin. 4. Solid bitumens 
that were originally solid when cold or at ordinary temperatures. ‘In 
conclusion, the author argues that if these substances were the result 
of a purely chemical process, we should not expect to find palaeozoic 
petroleums of a composition corresponding with the simple animal 
and vegetable organisms that flourished at that period, and tertiary 
petroleums containing nitrogen, unstable and corresponding with the 
decomposition-products of more highly organised beings: but we 
should expect to find a general uniformity in the character of the 
substance, wherever found, all over the earth. On the other hand, if 
petroleum is the product of metamorphism, its generation is co¬ 
existent only with that of metamorphic action. If we accept this 
hypothesis, the generation of petroleum must he considered as practi¬ 
cally ended. B. H. B. 

Cassiterite from Irisli Creek, Boekbridge Co., Virginia. By 
W. G. Brow# (Amer* Ghem* J., 6, 185—187).—This mineral is found 
in this locality in loose crystals and fragments on the surface, and in 
veins in places. The,tin-bearing veins occur in a coarse-grained, much 
decomposed granite or gneiss. The cassiterite is associated with 
quartz aud wolframite and a light-eolonred mica alm6st invariably 
accompanies it; a small quantity of auriferous mispickel has also been 
observed. Some of the crystals of cassiterite have been examined; 
in one case the forms P, ©oP, ooPoo, Pco were observed ; in another 
case P, ©qP, ©qPou, c©P2, Poo, OP. The angle between P, OP was 
found to be 136° 10*. Thinned crystals are common, the twinning 
plane being Poo. The majority of the crystals are striated on coP 
parallel to the edge ooP, ooPoo. There are also striations on coP 
parallel to the edge ooP, Poo. The following is a complete analysis 
of the cassiterite:— 

Loss on 

SnO*. Si0 2 . T%0 5 . Fe 3 O a . CaO. MgO. ignition. Total. 

<>4*895 0760 0*237 3*418 0*244 0*2? 0*385 99*966 

' P P B 

Herderite. By F. A. Ginth (Chem. News, 51, 86—88).— Owing 
the uncertainty attached to the composition of herderite, and to the 
identity of the Bhrenfriedersdqrf, Saxony, and Stone- 
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Ram, Maine specimens, the author has made careful analyses of the 
latter with the following results:— 

Total, less 

3? 2 0fi. BeO. A1 2 0 3 . Fe 2 0 3 . MnO. CaO. Losb. F. 0 for F. 
43*43 15*04 0*20 0*15 0*11 33*65 0*61 8*93 = 98*36 

These agree with the figures given by Mackintosh (Abstr., 1884, 827, 
and this vol., p. 359), but not with those obtained by Winckler 
(Abstr., 1884, 1102). The author’s fluorine determination is probably 
too' low. The mineral consists essentially of anhydrous calcium, 
beryllium phosphate and fluoride. The alumina is probably due to 
admixture with traces of mica and albite. After exposing the very 
faulty nature of Winckler’s methods of analysis, the author concludes 
that there can be little doubt as to the chemical identity of the Saxon 
and American specimens of herderite. The author points out that 
beryllia is soluble in a boiling solution of ammonium chloride. 

D. A. L. 

Specimens of Nickel-ore from Nevada, By S. B. Newberry 
(Amer. J. Sci. [3], 28, 122).—The analysis of these samples of nickel- 
ore from Churchill Co., Nevada, gave the following results :— 

NiO. As 2 0 5 . HoO. 

33*71 36*44 24*77 

The remaining 5 per cent, represents small quantities of iron, copper, 
and insoluble residue, with traces of cobalt. From the purity and 
richness of the ore there can be little doubt that if future develop¬ 
ments should bear out the present indications, the mines of Nevada 
will eventually become a prominent source of the world’s supply of 
nickel. B. H. B, 

Vanadinite in Arizona. By F. H. Blake (Amer. J. Sci. [3], 28, 
145).—This rare mineral has been found at the Black Prince Mine, 
Pinal Co., Arizona, in brilliant red and yellow hexagonal crystals. 
Qualitative tests show the presence of vanadium, chlorine, and lead. 
The simple hexagonal prism predominates as the crystalline form, 
although in some groups of crystals, the combination of the two 
prisms, ooP and ooP2, with the basal edges replaced by minute planes 
of the pyramid of the first series, is found. B. H. B. 

Monazitie Sands of Caravellas, Province of Bahia, Brazil. 
By H. Gorceix (Compl rend.i 100, 356 —358). — At Caravellas, in 
Bahia, there are hanks of sand consisting largely of brilliant yellow 
grains of monazite mixed with some titanif erous magnetite. After 
removal of the magnetite by means of a magnet, the sand has the 
density 5*1 and the following composition;—(Si0 2 3*4, ZrG* 6*3) 9*7; 
CaO, IT 5 P a O«, 25*7; CeO, 28*0; DiO +. LaO ? 35*8 = 100*3. The 
silica and zirconia are insoluble in sulphuric acid; the soluble portion 
has the percentage composition PA, 28*7; CeO, 31*3; DiO + LaO ?, 
39*9 = 99*9, which corresponds with the formula 

PA,3(CeO,DiO,LaO?). 

The Caravellas sand consists of titanif erous magnetite, zircon, and 
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monazite, the latter differing from previously known specimens by its* 
ricliness in didymium. C. E. B. 

Analysis of Chrysotile: Fibrous Silica from Serpentines. By 
A. Terreil ( Gompt rend ., 100 , 251—252).—The chrysotile examined 
was a greyish-white asbestiform specimen from Canada; density 
= 2*56. After drying at 100°, it bad the composition Si0 2 , 37*10; 
MgO, 39*94; FeO, 5*73; AJ 3 0 3 , traces; H a O, 16*85 = 99*62. These 
numbers agree fairly well with tbe formula 6(Si0 2 + 2Mg0),Fe0,Si0 2 
+ 10H 2 O. This silicate is infusible before tbe blowpipe. Boiling 
acids dissolve out tbe magnesia and ferrous oxide; tbe residual 
silica is brilliantly white and retains the fibrous form of tbe mineral. 
After, drying at 100°, it retains 9*8 per cent, of water. After beating 
to redness, tbe fibrous siliea retains the flexibility of silk. It dissolves 
in boiling concentrated potash solution, and tbe solution acts on 
polarised light in tbe same manner as the original silicate. 

It is well known that serpentines are decomposed by boiling acids, 
especially by strong sulphuric acid. This decomposition takes place 
slowly with massive specimens, much more rapidly with fibrous or 
lamellar serpentines, and almost instantly in the case of specimens 
similar to Canadian chrysotile. The silica which is liberated by tbe 
decomposition of these magnesian silicates is nofe gelatinous, but has 
tbe properties described above. C, H. B. 

Occurrence of Alkalis in Beryl. By S. L. Penfield (Amer. Jr 
Sci . [3], 28 , 25—32).—The author’s attention /was first called to the 
occurrence of alkalis in beryl, by the detection of caesium in the quali¬ 
tative analysis of an unknown silicate from Norway, Maine, and after 
finding alkalis in one beryl, it seemed, to be of interest to examine 
others from various localities. The result has been to show that, as 
far as examined, they always contain alkalis, although sometimes only 
in small quantities. Sodium and lithium were always present, 
caesium occasionally, whilst potassium and rubidium were never de¬ 
tected. To prove, if possible, that the alkalis replace beryllium, a 
series of analyses* were made, the results of which are given. The 
varieties analysed are:—I. From Hebron, Maine. The material was 
taken from, a fragment of a very much cracked, colourless crystal 
embedded in lepidolite. It is interesting as showing that the beryl 
contains much more caesium than tbe lepidolite. 2. From Norway, 
Maine. 3. From Branchville, Connecticut. 4 From Amelia Court 
House, Virginia. 5. From Royalston, Mass. 6. From Stoneham, 
Maine,, 7. From Aduntschilon, Siberia. 



i. 

2. 

3. 

4. 

5. 

6. 

7. 


6210 

64-29 

64-74 

65-13 

' 65-14 

65-20 

66-17 

A1$0&. •. 

18-92 

18-89 

20-13 

20-80 

19-83 

20-25 

20-39 

Fea0 3 ... 

— 

— 

-: 

— ■ 

0-44 

__ 


FeO ... ■ 

0-49 

•0-48 

0-54 

0-49 

0-78 

0-66 

0-69 

BeO .*. 

10-85 

10-54 

10-26 

11-03 

11-32 

11-46 

11-50 

CS^O m' m * 

2-92 

1-66 

—' 

— 


'. .. 

Vs 

1-82 

1-39 

1-45 

0-46 

0-51 

0-49 

0-24 



0-84 

0-72 

0-13 

0-05 

trace 

trace. 
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1. 2. 3. 4. 5. 6. 7. 

Ignition 2-33 2*44 2*69 ■ 2*19 2*04 2*08 1*14 

CaO ... 0*35 — — — — — 

MgO... — ■ — — — 0*34 — — 

Total.. 100*45 ]00*53 100*53 100*23 100*45 100*14 100*13 
Density. — 2*744 2*732 2*085 2*711 2*708 2*070 

From these results the author conclades that alkalis are always 
present in beryl, undoubtedly replacing the beryllium, that water is 
also present and cannot be disregarded in the formula, and that the 
formula AlBegHaSiuOs* is the one agreeing best with the analyses. 

• B. H. B. 

Mineralogieal Notes. By F. W. Clarke and T. M; Chatard 
( Amer . J. Sci. [3], 28, 20—25). —The authors give the following 
analyses executed by them in the laboratory of the U.S. Geological 
Survey. 

1. Jade and PectaUte .—Among the Eskimo jade implements col¬ 
lected at Point Barrow,- Alaska, were two varieties of a material appa¬ 
rently jade, one pale apple-green (I) ; the other (II) dark green:— 


h 2 o. 

Si0 2 . 

FeO, 

CaO. 

MgO. 

Al 2 0 3 . 

Ni^O. 

Total. 

I. 4-09 

53*94 

trace 

32-21 

1*43 

0-58 

8*57 

100*82 

II. 1-41 

57*01 

6*95 

12-75 

21*36 

0-42 

— 

99*90 

The dark- 

■green mineral is 

obviously jade 

or nephrite; 

while the 

light-green mineral agrees in 

composition with pectolite. 


2. Saussurite .—-From Pitt 

i River Ferry, 

Shasta 

Co., 

California. 

Density 3*148. 







Loss on 
ignition. 

SiO* 

A1 2 0 3 . 

CaO. 

FeO. 

ISTasO. 

MgO. 

Total. 

2*42 

42-79 

29-43 

18-13 

3-65 

2*51 

J-40 

100*33 


3. Allanite, from Sprague’s granite quarry, Topsham, Maine. 


Loss on 







ignition. 

Si0 2 . 

A1 2 0 8 . 

FeO. MnO. GeOiLaO,I>iO. 

CaO. 

MgO. Total. 

4*13 

.34-97 

12-83 

18-11 2-82 

17-26 

7-21 

1-40 98-73. 

, 4. Bamourite T 

from Stoneham, Maine. 





Loss on 
ignition. 

SiO s . 

A1 2 0 3 . FeO. 

MnO. 

CaO. 

MgO. 

A. 

4*48 

45-19 

33-32 4-25 

0-58 

trace. 

0-36 

B. 

4*78 

45-34 

33-96 3-96 

0-51 

0-22 

0-10 


NagO. K 2 0. Total 

A. 1*57 11*06 100*81 

B. 1*49 10*73 101*09 

A. Sub-fibrous, compact, light greyish-green. B. Broadly foliated 
j micaceous, light greyish-green; 

| 5. Margarite. —A. From Soapstone Hill, near Gainesville. Density 

[ 3*Q. H. = 3*5. B. An altered crystal of corundum from Iredell Co., 
North Carolina. ■ 
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Loss on 

ignition. . Si0 2 . AI 2 O 3 . FeO. CaO. MgO. FTa< 2 0. Total. 

A. 4*88 31*72 50*03 trace 11*57 0*12 2*26 100*58 

B. 5*68 31*15 49*51 — 11*13 0*45 2*74 100*66 

6. Gimolite. —Several specimens of tourmaline, from Maine, are 
encrusted with a pink earthy alteration-product, the analysis of which 
gave results approaching those required by the formula AlH 3 (Si 03 ) 3 . 

H 2 0. SiOo. A1 2 0 3 . Na 2 0. MgO. Total. 

9*53 70*06 17*19 2*28 0*80 99*86 

7. Halloysite, from the Detroit Copper Mine, hear Mono Lake, 
California. 

H 2 0! SiOjj. A1 2 0 3 . Total. 

18*95 42*91 38*13 99*99 

8. Prochbrite, from Foundry Run, Georgetown, District of Columbia. 

H a O. Si0 2 . MgO. A1 2 0 3 . FeO. K%0. Total. 

14*43 25*45 15*04 17*88 24*98 0*67 98*45 

9. Salotrickite, from the Gila River, near Silver City, New 
Mexico, where there is a deposit of this mineral covering 2,000 acres. 

H s O. S0 3 . FeO. AlgO^ Insoluble. Total. 

40*62 37*19 13*59 7*27 0*50 99*17 

10. Alunogm .—Associated with the halotrichite are great quan¬ 
tities of alunogen. 

H. 2 0 . S0 3 . A1 2 0 3 . Insoluble. Total. 

42*56 34*43 15*52 7*62 100*13 - 

The following minerals from new localities have also come nnder 
the notice of the anthors :— Vivianite, from Washington, Distinct of 
Columbia; hyalite, from Foster’s mica mine, near Jefferson, TTorth 
Carolina; beryl, from Gilmore’s mica mine, in Montgomery Co., Mary¬ 
land ; and cassiterite , from the Brewer gold mine, South Carolina. 

B. H. B. 

' Paramorphosis of Pyroxene to Hornblende in Rocks. By 
G. H. Williams (Amer. J\ ScL [3], 28, 259—268).—It has long 
been recognised that pyroxene and hornblende are two different 
crystallographic.forms of essentially the same molecule, of which the 
former is most stable at high, the latter at ordinary temperatures. 
Several cases, recently noted by the author, are described, where a 
direct change of pyroxene to compact hornblende is admirably exhi¬ 
bited in every stage. In a rock of the Cortlandt Series, on the 
northern shore of Montrose Point, south of Peekskill, on the 
Hudsoh River, this process of change is especially apparent. The 
ground-mass of the rock is composed almost entirely of rounded 
grains of compact brown hornblende. Interspersed among these are 
frequent hypersthene grains of precisely the same shape, and in every 
possible stage of transition to hornblende. Microscopic sections of 



HINERALOG-ICiJj CHEMISTRY. 493 

gabbros, from Eagle Harbour, Ashland Co., Wisconsin, show the 
undoubted change of the pyroxene into single individuals of compact 
brown hornblende. The so-called black granite, from Addison, 
Maine, seems to have originally been an augite-plagioclase rock con¬ 
taining biotite. The augite, however, is undergoing paramorphosis 
to corresponding crystals of compact green hornblende. 

In suggesting pressure as a possible cause of the change, by mole¬ 
cular rearrangement of pyroxene to amphibole, the author does not 
desire to claim that it is the only cause of the paramorphism, or, 
indeed, that it is ever absolutely necessary. The range of observa¬ 
tions is as yet too small to allow of any generalisation. 

B. H. B. < 

Fulgurite, from Mt. Thielson, Oregon. By J. S. Hiller (Jmer. 
J. Sci. [3], 28, 252—258).—Among the specimens collected upon the 
summit of Mt. Thielson, by E. E. Hayden, of the U.S. Geological 
Survey, are several fulgurites that had been formed by the fusion 
of an interesting basalt, in which, instead of augite, there is a hyper- 
sthene associated with the olivine. The fulgurite occurs in the form 
of a superficial coating and as lightning tubes. It is unevenly dis¬ 
tributed over a considerable surface in patches of drops and bubbles 
of glass. The glass is translucent, and has a greenish-brown colour. 
It is rather tough, strongly lustrous, has a density of 2*5, and a, hard- 
,nessr"a little below that of ordinary glass. Thin splinters readily fuse 
without intumescence. The ground-mass of the rock fuses to a dark 
glass much less readily than the fulgurite. Small fragments of the 
fulgurite when heated become strongly magnetic. It appears to be 
entirely insoluble in strong acids. The entire absence of all crystal¬ 
lites and microliths may be used as a means of distinguishing ful-. 
gurites from other natural glasses. The microscope reveals the fact 
that the fulgurite was formed chiefly by the fusion of the ground- 
mass. This is also clearly shown by the following analyses;— 

AI 0 O 3 . EegOg. 

Si0 2 . v -v—- > CaO. MgO. K a O. 

Fulgurite .55*04 ' 28*99 7*86 5*85 ' — 

Ground-mass . 55*85 22*95 4*59 8*41 3*08 2*67 

KaaO. Ignition. Total, 

Fulgurite. — I’ll 98*85 

Ground-mass.... 2*16 0*52 100*23 

B. H. B. 

Meteoric Iron from WiSfcia Co., Texas. By* J. W. Mallet 
(Amer. /. Sci. [3], 28, 285—288).—The meteorite is now preserved 
in the University of Texas. It has an irregular, pear-like shape, with 
tolerably smooth general surface. There is no well-defined crust, 
hut merely a thin film of oxide on the surface. The maximum length 
of the specimen in its original state was 595 mm. ; maximum breadth, 
305 mm.; maximum thickness, 223 mm.; and weight, 160 kilos. 
Most of the iron in the interior was Compact, tolerably soft, and 
malleable. Hodules of troilite occasionally occurred. Schreibersite 
is not very abundant. The average density of the whole mass 
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was found to be 7*841. A polished surface when etched with nitnic 
acid clearly showed Widmannstattian figures. The analysis of an 
average sample of the mass gave the following results 

Fe. Hi. Co. Mn. Cu. Sn. P. S. 

. 90769 8*342 0*265 trace 0*018 0*004 0*141 0*016 

Graphitic carbon. Si0 2 and FegOg. Total. 

.0*190 *0*132 99-877 

The most interesting point about this specimen is the probability 
of its forming a separate portion of the same meteoric fall, from 
which was derived the large iron meteorite, weighing 1,635 lbs., 
described by Gibbs, in 1814, and now in the collection of Tale 
College. B. H. B. 

New Meteorite- By I. R. Eastman (Amer. J. ScL [3], 28, 299— 
300).—At Grand Bapids, Michigan, a, pear-shaped meteoric mass 
was discovered in May, 1883. It was 14 inches long, 9*6 inches in 
diameter at the thickest part, and weighed 114 lbs. A preliminary 
analysis oi 24 grains gave the following results:— 

Fe. . Hi. Co. Insoluble residue. 

94*543 3*815 0*396 0T18 

The entire specimen is now in the Smithsonian Institution for 
examination. B. H. B. 

Mineral Water of Aeqrrarossa. By G. Bertoni (Gazzetta, 14, 
232—233).—The Acquarossa springs are situated on the Lukmanier 
Pass, in the Canton Ticino. The following results, grams per 10 kilo¬ 
grams, were obtained on analysis :— 


Ferrous bicarbonate .. 0*3469 

Manganese bicarbonate .... 0*0193 

Calcium bicarbonate 6*5967 

Calcium arsenate .... 0*0024 

Magnesium borate ...... 0*0254 

Calcium sulphate. ...... 11*5172 

Potassium sulphate. .... 0*4179 

Sodium sulphate............. . *,.. „.... 0*884 

Magnesium sulphate. ...,. 5*0805 

lithium chloride...................... 0*0467 

Magnesium chloride ..... 0*0165 

Alumina...... 0*0485 

Silica...... 0*3518 

Carbonic anhydride... 3*7828 

Nitrogen........ 07418 

Oxygen... 0*0233 

There wap also present 0*0065 gram ochreons suspended mattery 
which contained a much larger proportion of arsenic than the cele¬ 
brated sediment of Levico, so that its collection might, be rendered 
^jjgreiitabie for its utilisation for some skin diseases. . Y. H. V. 
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Organic Chemistry. 


Separation of Butylenes. By M. Chechotjkoff (/. Buss. 
Ghem. Soc., 1885, 56).—In order to separate the butylenes obtained 
by Puchot’s method (Abstr., 1884, 166), the gases are absorbed by 
strong hydriodic acid, and the product containing the iodides is poured 
into water; if the water is cold, the tertiary iodide is converted to 
trimethylearbinol, whilst if it is boiling, isobutylene is produced, the. 
secondary butyl iodide remaining unchanged in both cases, 

A. T, 

/ Diallyl. By A. Sabaneieff (/. Buss. Qhem. Soc.> 1885,35).—On 
' treating diallyl (boiling at 59°), prepared by the action of sodium 
on allyl iodide, with bromine, a crystalline mass is obtained, melting 
at 46°; this is a mixture of two different kinds of crystals, the one 
large quadrilateral prisms, melting at 64—65°, the other small stellate 
or nodular concretions, melting at 54—56°; both have the composi¬ 
tion C 6 H 10 Br 4 . Hence the author concludes that diallyl must be a 
mixture of two isomerides, diallyl, 0H 2 1 CH.CH 2 .CH 2 .OH TCH 2 , and 
dipropenyl, CH 3 .(CH) 4 .CH 3 , such a view being supported by its pro¬ 
ducts of oxidation (Sorokine, Abstr., 1878, 962; and 1880, 370). 

A. T. 

Trimethylene Iodide. By W. H. Perkin', Jun. (Per., 18, 221).— 
When trimethylene bromide is heated on a water-bath with twice the 
theoretical amount of potassium iodide and some alcohol, an almost 
quantitative yield of trimethylene iodide, C 3 H 0 I 2 , is obtained. The 
product of the reaction is treated with water and agitated with ether; 
the ethereal solution is washed with water, shaken with mercury, and 
dried. The ether is then distilled off, and the residue fractioned 
under diminished pressure. Under atmospheric pressure trimethylene 
iodide boils at 215—220°, with slight decomposition; it does not 
solidify at—10°; Its sp, gr. is 2-59617 at 4°, 2*57612 at 15°, and 
2*56144 at 25°, compared in each case with water at the same tem¬ 
perature. A. K* M. 

Decomposition of Potassium Cyanidle. By J. F. Wilkes 
(Chem. News, 51, 45—46).—When carefully purified air is passed 
over pure potassium,cyanide moistened with water, at a temperature of 
from ,12° to 15°, hydrocyanic acid is present in the issuing air. When 
the amount'd!moisture is small, 1 c.c. of water to 1 gram of cyanide, 
the evolution of hydrocyanic acid is likewise small, and the amount 
evolved is not increased by the admixture of calcium carbonate, 
gypsum, or barium sulphate; an increase is, however, observed when 
anhydrous calcium sulphate is mixed with the slightly moistened 
cyanide (the mixture employed by entomologists in their bottles for 
killing insects), but this increase is not observed when excess of water 
(3—5 c.c.) is added to the mixture. Porous partially anhydrous 
calcium chloride and anhydrous sodium carbonate behave in a manner 
,■ similar to the. anhydrous calcium -sulphate* and at seems that the 
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increased activity is due to the dehydrating power of these substances. 
With the increased rapidity of decomposition, the mixture becomes 
discoloured, and potassium hydroxide can be detected in it after two 
or three days’ action. Hydrocyanic acid is not evolved from the mix¬ 
ture when both the cyanide and the sulphate are dry. D. A, L. 

Green Ferrocyanides or Glaueoferrocyanides. By A. IStari) 
and G. Bemont (Gompt . rmd n 100, 275—277).—Ferrocyanides of the 
type R 4 FeCy4,2NH 4 Cl (this voL, p. 365), when heated with water at 
100° for several days, slowly decompose with liberation of hydro¬ 
cyanic acid and ammonium cyanide, and formation of a soluble 
chloride and a green crystalline salt, insoluble in all reagents. For 
these insoluble salts the author proposes the name glmoof errocyanides. 

The salt obtained by the prolonged heating of a solution of equal 
parts of potassium ferrocyanide and ammonium chloride has the 
formula C^^H^FegE^O. It is Williamson’s salt modified by the 
action of the ammonium chloride. When boiled with potash, half 
the iron is precipitated, whilst the other half is converted into potas¬ 
sium ferrocyanide, and ammonia is given off. The salt may therefore 
be represented by the formula (FeCyBFe) 3 K 2 (NH 4 MCN 4 H) 2 + H 2 0. 

When this compound is heated in a vacuum at 440°, it loses 25 r 2 
per cent, of water, hydrocyanic acid, hydrogen, and "‘ammonium, 
cyanide, and yields an insoluble chamois-coloured compound, which 
oxidises when exposed to air, and has the formula 2Fe 2 FeCy 6 ,2KCN'. 
When treated with excess of bromine-water, this pyro-derivative yields 
a blue compound of the composition Fe 2 (FeCy 6 ) 2 + 8H 2 0. The same 
change is produced by moist air. 

When tbe glaucoferrocyanide is treated with bromine-water in the 
cold, it yields a compound which resembles Turnbull’s blue, and has 
the formula C^N^B^Fe* + 4H 2 0. C. H. B. 

Oxidations by Hydrogen Peroxide, By B. Radziszewski (Ber., 
18, 355—356).-—Nitriles are rapidly converted into amides by hydro¬ 
gen peroxide, in accordance with the equation R.ON + 2H 2 Q 2 = 
R.OONHs + 0 2 + H 3 0. The reaction occurs very readily in alkaline 
solution, and at a temperature of about 40°. When cyanogen is dis¬ 
solved in a 3 per cent, solution of hydrogen peroxide, oxygen is 
evolved after a few minutes, and on addition of a drop of potash, 
oxamide separates in long needles, The reaction is unaccompanied 
by the formation of bye-products, and can be used as a lecture 
experiment. A. J. G, 

Continuous Etherification. By L. M. Norton and C. 0. Pres¬ 
cott { Amer , Qkenrir J ., 6, 241—-246).—Little further has been made 
known on this subject since Williamson’s researches. The conversion 
of ethyl alcohol into its ether commences at 115—120°, when the 
yield amounts to 4*2 per cent, of the theoretical; it is most complete 
at 140—145°, when the yield is 47—52 per cent., and is still consider¬ 
able at 160 (48 per cent.) : but above this temperature sulphurous 
acid is evolved, and the sulphuric acid is soon destroyed. Propyl 
f is similarly converted into its ether at 135°; the yield is very 
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good. Neither isohutyl alcohol nor isoamyl alcohol can be converted 
into their ethers by this method, the acid is destroyed, tars are 
formed, and the alcohols then distil over unchanged. 

A mixture of equal molecular proportions of methyl and ethyl alco¬ 
hols at 140°, yields methyl ether, ethyl ether, and, in largest quantity, 
methyl ethyl ether. In similar manner, ethyl propyl ether may be 
obtained from a mixture of the alcohols ; but neither ethyl isobutyl 
ether nor methyl isoamyl ether could be so prepared, although the 
latter is stated by Williamson to be formed in tbis way; Guthrie 
also was unable to obtain etbyl isoamyl ether (Annalen , 105, 37). 
The author concludes that the process of continuous etherification can 
only be applied to the formation of the simple and mixed ethers from 
alcohols containing not more than 3 atoms of carbon. EL B. 

Isopropylallyl Dimethyl Carbinol and its Derivatives. By 
IT. Konqnowitz (/. pr. Ghem . [2], 30, 399—410).—The occurrence of 
isopropylallyl dimethyl earbinol as a bye-product in the preparation 
of allyl dimethyl carbinol has been observed by BiefF (Abstr., 1883, 
1076) and Putochin (Ber.,16, 2285).. The methylic ether, 0 9 H lT .GMe, 
prepared by the action of methyl iodide on the sodium compound ot* 
this alcohol, is a colourless liquid, miscible with alcohol and ether, 
and boiling at 169—1.72*; its sp. gr. at 21*6° is 0*8027, compared with 
water at 4°. Molecular refraction 77’G1. The ether absorbs 2 atoms 
^e^Hbromine, forming the dibromide C 9 Hi 7 Br 2 ,0Me.. On oxidation 
with chromic mixture, isobutyric and acetic acids are formed, 
but , on oxidation with potassium permanganate, acetic, isobutyric, 
oxalic, and methhydroxyvaleric acids, C 6 Hi 2 G 3 , are obtained. The 
latter acid is a syrupy liquid, yielding amorphous calcium and barium 
salts, which are soluble in alcohol and water. Isopropylallyl dimethyl 
carbinol splits up into acetic and isobutyric acids on oxidation, hence 
it probably bas the constitution CHMe 2 .CHI CH.CH 2 .OMe 2 .OH. 

w. c. w. 

Action of Allyl Iodide and Zinc on Epichlorhydrin- By M. 
Lopatkin (J. pr. Ghem. [2], 30, 389—399).—A chlorinated alcohol, 
CH»01.0H(OH).0H*.CsH # or CH 8 CLCH(C 3 H 5 ).CH 2 ,OH, is formed by 
the action of zinc on a mixture of allyl iodide and epichlorhydrin. 
The alcohol is a mobile liquid, boiling at 183—187°. It is of a pale 
yellow colour, but soon darkens on exposure to the light. It is misci¬ 
ble with ether and alcohol, and its sp. gr. is 1*030 at 20°, compared 
with water at 4°. The alcohol unites directly with 2 atoms of bromine* 
The acetate, C 6 Hi 0 5cC 1G, is a colourless liquid boiling at 203—207°. 
The molecular refraction of the alcohol is B A = 55*5, and of the 
acetate 71’10. On oxidation with chromic mixture, the alcohol 
yields chlorohydroxyvaleric acid, C*H,C10 8 . The barium salt con¬ 
tains 8 mols. HaO,'and is freely soluble in water and alcohol. The 
sodium salt crystallises with 1 moL H s 0, and is also freely soluble in 
alcohol and water. W. 0- W. 

Action of Zinc Ethyl on a-^-Diehlorocrotonaldehyde. By K. 

Hatterer (Monatsh. Ghem., 5, 567—588).—The product of this reac¬ 
tion, when treated with dilate sulphuric acid, yields an alcohol of the 
formula GaHioOlsjO; this forms a clear thick liquid of peculiar faint 

voi. xlviii. 2 m 
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odour, "boils at 115—119° under 20 mm. pressure, and is nearly insolu¬ 
ble in water. It behaves as a saturated compound, and seems to have 
the constitution 

c ^< CH( cl: CI) >CC1.CH 2 .0H. 

The acetate, C 6 H 9 Cl 2 O.Ac,is prepared by the action of acetic anhydride 
on the alcohol; it forms a colourless, mobile liquid of agreeable fruity 
odour, and boils at 122—123°; when boiled with baryta-water, not 
only the acetyl-group, but also the greater part of the chlorine is 
removed. By the action of silver acetate on the acetate, one only 
of the chlorine-atoms is removed, and a diacetate, CeH 9 Cl(03Lc) 2 , 
formed; this is a colourless liquid heavier than water, and boils at 
about 140° under 20 mm. pressure. By the action of iron and acetic 
acid on the alcohol, small quantities of ethyl, butyl, and erotonyl 
alcohols were formed, together with a considerable quantity of an 
alcohol, C 6 Hi 0 C1.OH. This, like the dichlorinated derivative, acts as 
a saturated compound; it is a colourless, mobile liquid, boils at 165— 
168°, is heavier than and only sparingly soluble in water. The 
chlorine-atom could not he removed by boiling with baryta-water, nor 
by the action of sodium amalgam. 

The chloride , C 6 H 9 C1 3 , formed by the action*of phosphoric chloride 
on the alcohol, C 6 H 9 C] 2 .QH,is a mobile colourless liquid; it boils at 
about 100° under 20 mm. pressure. 

By the action of bromine on the alcohol C 6 H 10 CloO, a monobro- 
minated derivative, C 6 H 8 Cl 2 Br.(>H, is formed; it boils at 160—170° 
under 20 mm. pressure. Oxidation experiments threw no particular 
light on the constitution of the dichlor-alcohol. A. J. G. 


Glycol and Glycol Monochlorhydrin. By G. 'Bouchardat 
(Gompt, rend., 100 , 452—453, and 453—454).—Glycol is most readily 
obtainedin a state of purity by Zeller and Hiifner’s method, that is, 
by boiling ethylene bromide with potassium carbonate solution. The 
pure product boils at 197*5°, and solidifies and melts at — 11“5°, 
but shows great tendency to remain in superfusion. If it is 
cooled to — 20° it may remain more than six hours without crystal¬ 
lising, hut if it is withdrawn from the freezing mixture, and crystals 
of glycol are introduced, the glycol slowly separates in somewhat 
bulky macled crystals with brilliant faces, apparently monoclinic or 
triclinia. The presence of water or diethylenic alcohol lowers the 
freezing point very considerably. 

' The main inconvenience of the above method of preparing glycol is 
th%t about one-fourth of the ethylene bromide is converted into brom- 
ethylene. The latter may be converted into bromethylene bromide, 
which boils at 187° and melts at — 26°'. 

' In order to prepare glycol monochlorhydrin, crude glycol, contain¬ 
ing some water, is saturated with hydrogen chloride, and the 
rnixinte heated in sealed tubes. When the product is distilled, it 
jl&ps small quantities of ethylene chloride and hydrochloric acid, a 
fraction boiling at 106—107°, equal in bulk to about half the crude 
a fraction boiling at 128°, equal to about one quarter of 
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the product. The same products are obtained when the residue is 
treated with a further quantity of hydrogen chloride. 

The fraction boiling at 106° consists of a constant mixture of glycol 
monocblorhydrin, hydrochloric acid and water, in proportions ap¬ 
proximating to the formula 2 C 2 H S C 10 + HC1 + 8 H 2 O. This mixture 
may be used instead of the pure chlorhydrin in many reactions. Its 
sp. gr. at 0° is 1*1926, that of the pure chlorhydrin being 1*2*233. If 
the mixture is exactly neutralised with potash and the liquid distilled, 
pure glycol monochlorhydrin is obtained. ^Neither the pure product 
nor the mixture solidifies at — 55°, but a mixture of 1 mol. glycol mono- 
chlorhydrin with 4 mols. of water begins to solidify at — il a , and is ; 
completely solid at —17°. Mixtures of the chlorhydrin and water in 
other proportions do not solidify completely. Bromine is without 
action on the chlorhydrin or on the acid mixture in the cold, but 
decomposition takes place slowly on boiling, with formation of dibrom- 
acetic acid (boiling at 135° and melting at 43—4*8°) and ethylene 
bromide; together with small quantities of bromal, carbon tetrabromide, 
and bromoform. C. H. B. 

Specific Gravity, Boiling Point, and Vapour-tension of 
Aqueous* Solutions of Glycerol. By Gr. T. Gerlach (Ghem. Gentr ., 
1884, 884—886 ; from Ghem. Ind., 7, 277—287), Kohn.—A very full 
given,, showing the sp. gr. at 15° and at 20 a , and the boiling 
points and the vapour-tensions at 100 °, of aqueous'solutions containing 
from 10 to 99' per cent, of glycerol. 

The apparatus by means of which the vapour-tensions were deter¬ 
mined is a modified Geissler’s alcohol vaporimeter. X T. 

Composition of Maple Sugars and Syrups. By H. W. Wiley 
(Ghem. News, 51, 88—90).—All the sugar present in maple sap is pure 
sucrose, hut as the sap is always evaporated in open pans, maple 
sugars and syrups eontain invert sugar;. Numerous analyses show 
that genuine maple sugar contains per cent., about 82 to 87 sucrose, 
0*8 to 0*5 invert sugar, 8*0 to 10*75 wader, and I to 1*25 ash; whilst 
genuine maple syrup may contain, per cent., about 39 to 64*5 sucrose, 
0*25 to 1*75 (or even more in old samples) invert sugar, between 
30 and 40 water, and 0*5 to 1*0 ash. Maple sucrose does not differ 
chemically from other sueroses. As maple sugars and syrups are of 
higher value, they are frequently adulterated with cane- and beet- 
sugar, or even with glucose, and now even an artificial maple flavour 
and odour is extracted from hickory bark. The sap from the butternut 
tree (X cinerea ), taken in spring, is scarcely inferior to maple sap. 

D. A. L. 

Action of the Diastase of Malt on Crude Starch* By L, 
Brasse (Comjpt rend., 100, 454—456).—Previous experiments have 
failed to show that amylase has any action on natural or crude starch, 
that is, starch which has not been cooked or converted into starch-paste, 
but the author finds that the product extracted from sprouted barley’*, 
or from leaves, by Dubrunfaut’s method, exerts a digestive action on 
crude starch, provided the extraction has been made in the cold and with 
the greatest possible rapidity in order to avoid alteration of the diastase., 

2 m 2 
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This' diastase partly converts crude starch into glucose, the granules 
being corroded as in germination. The most favourable temperature 
is about 42°, and the maximum of conversion is attained at the end of 
one or two days, according to the conditions. The proportion of 
glucose remains stationary, even if more diastase is added, provided 
the volume of the liquid is not altered, but if the liquid is diluted, a 
further quantity of glucose is formed until a second maximum is 
reached. ISTo dextrin is formed. 

No glucose is formed at 50—57°, and prolonged digestion at this 
temperature partially destroys the properties of the diastase. Pro¬ 
longed contact with alcohol of 63° has the same effect -on the 
diastase. Commercial diastases have no effect on crude starch, pro¬ 
bably because they have undergone alteration in the process of 
extraction. C. H. B. 

Optical Inactivity of Cellulose. By A. B^champ (Compt. rend., 
100, 279—282, and 868—-370).'—A continuation of the controversy 
with Levallois. The author finds that the ammonio-copper solution 
prepared by Peligofs method, has a distinct rotatory power, and is 
sometimes dextrogyrate, sometimes Isevogyrate. The amount of 
rotation varies with the concentration of the solution, but is not pro¬ 
portional to the amount of copper which the liquid contains. This 
phenomenon is possibly connected with the colloidal condition of the 
ammonio-cuprie oxide. 

If dry cotton is treated with the ammonio-copper solution, it is first 
converted into a jelly and then dissolved. When the solution is 
acidified, the ootton is reprecipitated, and the weight of, the dry 
precipitate is exactly the same as that of the original cotton. This 
dried precipitate gives a blue tint with iodine in presence of dilute 
sulphuric acid, and consists of a modified form of cellulose. It dis¬ 
solves in a hot solution of zinc chloride, and separates out on cooling, 
thus differing both from cellulose and the other modifications of 
cellulose. It was dissolved in hydrochloric acid and the solution 
examined with the polarimeter. This solution was at first perfectly 
inactive, but after some time it acquired a dextrorotatory power, 
owing to decomposition of the cellulose by the acid. 

It follows, that the rotatory power of solutions of cellulose in the 
ammonio-oopper solution is not due to any rotatory power of the 
cellulose, which is optically inactive, but to the action of the cellulose 
in modifying the rotatory power of the optically active ammonio- 
copper solution. CL H. B. 

Rotatory Power of Solution's of Cellulose in Schweizer’s 
Solution. By A. Levallois (Compt. rend L, 100,456-^-453)..—A reply 
to Bechamp (this vol^ p. 369). The author maintains his former 
position. 0. H. B. 

Sugar from Agar-Agar. A New Acid from Arabinose. 
Classification of the Carbohydrates which form Jellies, By R. 
W. Baubr (J. pr. Ghem. [2], 30, 367—388).—Agar-agar, a gelatinous 
^^tance prepared from sea-weed, contains a carbohydrate closely 
but not identical with the galactine described by Muntz 
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(Abstr., 1882, 707). When boiled with dilute acids, it is converted into 
lactose. The lactose from agar-agar and the lactose from milk-sugar, 
when treated with bromine and oxide of silver, yield lactonic acid, 
which is characterised by the sparing solubility of its cadmium salt, 
CaH 8 0 6 Cd 4* HH 2 0, in cold water. The molecular rotation of the 
lactose from agar-agar is [<z]d = + 79*9°, and that of arabinose is 
[*Jd = 99*6°. Reichardt’s statement (this Journal,. 1875, 1179) that 
the carbohydrate contained in agar-agar is arabinose is therefore 
incorrect. 

On treatment with bromine and oxide of silver,,arabinose yields 
arabonic acid. The cadmium salt of this acid dissolves freely in cold 
water. Arabinose is obtained from' gum tragacanth, cherry gum, and 
certain varieties of gum arabic, That kind of gum arabic which 
yields a considerable quantity of mucic acid on oxidation, forms 
lactose when boiled with dilute acids. The author proposes to classify 
the starches and other carbohydrates which are capable of gelatinis¬ 
ing, according to the glucoses which they yield. W. C. W. 

Extraction of Amines from Commercial Methylamine. By 
A. Muller (Bull. Soc . Chim ,, 42, 202—206) i —In order to separate 
the amines in commercial methylamine the author uses the two 
following processes:—In the first, which is employed for the extrac¬ 
tion^; the lower aminesy the methylamine is agitated with one and a 
~1iaif times its volume of potash solution (50° Beanme), and the gas 
which is evolved is condensed in dilute hydrochloric acid. After the 
mixture has been warmed to 20 — 22 °, and no further evolution of gas 
occurs, the operation is stopped, and the solution of the hydrochloride 
evaporated Until it has a boiling point of about 150°. The solution 
is then cooled and the magma pressed from adhering liquid. The 
mother-liquor is concentrated until it has a boiling point of about 
180 p , and when cool is separated from the solid matter:. 

The precipitate obtained from the first liquid contains* ammonium 
chloride and methylamine hydrochloride, whilst the mother-liquor 
which has been evaporated contains ethylamine, dimethylamine, and 
trimethylamine hydrochlorides. The precipitate is washed with cold 
absolute alcohol and then extracted with boiling absolute alcohol. 
The liquid, which should be filtered hot, deposits methylamine hydro¬ 
chloride as it cools. The original mother-liqnor is acted on with con¬ 
centrated potash solution, and the gas, after passing through a tube 
containing fragments of caustic potash, is conducted into absolute 
alcohol. A portion of this solutions, when cold, is titrated with sul¬ 
phuric acid, and to the remainder ethyl oxalate is added to the extent 
of one-fifth of a molecular proportion for every molecular proportion of 
sulphuric acid that would be necessary to neutralise it. After stand¬ 
ing for twelve hours the trimethylamine, which is unaffected, is 
separated from the liquid by distillation from a water-bath. The 
solution remaining in the retort is strongly concentrated by evapora¬ 
tion, cooled to 0°, and the precipitate separated. This consists chiefly 
of dimethyloxamide, and is recrystallisea^the first fractions of the pre¬ 
cipitate being rejected. It is then decomposed with potash* and the gas r 
after desiccation over solid potash, is received in absolute alcohol. The* 
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ethyl amine, when present in considerable quantity, may be precipitated 
by alcoholic sulphuric acid, by which means the pure sulphate is 
obtained. The liquid from which the oxamides have been separated 
is diluted with five times its volume of water, heated to 50°, and milk 
of lime added, until a distinct smell is noticeable. The filtered liquid 
is evaporated nearly to dryness on the water-bath and treated with 
5—6 times its weight .of boiling alcohol (70 per cent.); this is filtered 
hot and evaporated until a pellicle is formed, when it is again filtered 
and evaporated to dryness. The powdered residue is extracted with 
boiling absolute alcohol, when almost pure calcium dimethyloxamate 
remains. 

In order to extract the higher -amines, the crude methylamine is 
four-fifths neutralised with hydrochloric acid and distilled. The dis¬ 
tillate is .completely neutralised with hydrochloric acid, and the solu¬ 
tion of the hydrochlorides concentrated until it has a boiling point 
of 150°. After cooling, the precipitate, consisting mainly of ammonium 
chloride, is removed, and the liquid warmed with concentrated potash 
solution. After desiccation with solid potash, the amines are con¬ 
densed. The liquid, after remaining for a day in contact with solid 
potash, is fractionally distilled. The fraction obtained between 
40° and 90° is exactly neutralised with alcoholic sulphuric acid, which 
almost entirely precipitates the sulphates of ethylamine and amyl- 
amine. These are removed, and the alcohol distilled from the liquid, 
when the soluble sulphates remain ; these ^are decomposed by potash; 
and the .amines condensed *in water. The aqueous solation, a portion 
of which has been previously titrated, is then precipitated with ethyl 
oxalate. The oxamides are fractionally crystallised; when decom¬ 
posed they yield propylamine and butylamine. Small quantities of 
triamines can also be ^obtained from this fraction. The fraction which 
passes over between SO—120° is principally amylamine. It is 
neutralised with alcoholic sulphuric acid, and the precipitate, after 
being repeatedly washed with absolute alcohol, is pressed and dried at 
110°. The pure amylamine sulphate is dissolved in water and decom¬ 
posed with potash solution (50° BeaumA), when the amylamine floats 
on the surface of the liquid. This is rectified by distillation at 95° 
from solid potash. The small fraction which is obtained between 
120° and 19(3° contains one or more triamines, which are nearly insoluble 
in water. W. B. D. 

Compoands of Diacetonamine with Aldehydes. By O. 

Antrice (Anncden, 227, 365—383).—AJPter referring to the investiga¬ 
tions of Heintz (.Annalen , 193, 62) and S3. Fischer (Abstr., 1884, 53 
and 1290), the author describes the preparation of valerodiacetonamine, 

CB!Me 2 .CH 2 .CH<^j^g q^^CH 2 , by boiling valeraldehyde with an 

alcoholic solution of diacetonamine oxalate for 10 hours in a flask 
with a reflux condenser. On recrystallisation from alcohol, the oxalate 
is obtained in needle-shaped crystals melting with decomposition 
■At 190°. The base prepared by decomposing tbe oxalate with potash, 
crystallises in needles, which begin to soften at 15° and melt at 21°. 
I* is soluble in ether, alcohol, benzene, and light petroleum. The 
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hydrochloride and sulphate are very soluble in water; the platinochloride 
crystallises in prisms, soluble in alcohol and in hot water. When 
strong hydrobromic acid is added to an alcoholic solution of valerodi- 
acetonamine, the hydrobromide is deposited in the form of a crystalline 
precipitate, soluble in alcohol and in water. On reduction with sodium 
amalgam, valerodiacetonamine appears to yield valerodiacetonine. 

prr on 

i'Enanthodiacetonamine , C 5 Hi 3 .CH<^£j- QMe ( m * P* 29*5°), is 

soluble in alcohol, ether, chloroform, benzene, and light petroleum. The 
salts of this base are freely soluble, with the exception of the neutral 
oxalate. 

OH — CO 

Cinnamodiacetonamine , CHPh I CH.CH<-^-g QM e forms 

needle-shaped crystals containing J mol. H 2 0, which melt at 49°. 
The base is freely soluble in ether, alcohol, chloroform, benzene, and 
light petroleum. The salts, excepting the oxalate, dissolve freely in 
water and alcohol. The platinochloride is deposited from the con¬ 
centrated alcoholic solution in prisms. 

ParahydroxybenzaIdiacetonamine oxalate , 

0H.C 6 H 1 .CH<g5 2 -^>CH 2) C 2 H 2 0„ 

is sparingly soluble in alcohol and in cold water. It melts at 193° 
with decomposition. 

Anisodiacetoriamine, C u H 19 N0 2 , is freely soluble in ether, alcohol, 
benzene, and light petroleum. The oxalate is sparingly soluble in 
water and alcohol. 

Orthonitrobenzaldiacetonamine , CJEIieNoOs, is an oily liquid miscible 
with alcohol and chloroform. The oxalate is sparingly soluble in 
water and alcohol. The hydrochloride crystallises in prisms. The 
platinochloride dissolves in hot water. Attempts to convert ortho- 
nitrobenzaldiacetonamine into the corresponding amido-compound 
were unsuccessful. 

Metanitrobmzaldiaceton amine is a thick liquid miscible with ether, 
alcohol, benzene, chloroform, and carbon bisulphide* It forms crystal¬ 
line salts. When reduced with stannous chloride, it is converted into 
the corresponding amido-compound, which is also a non-crystallisable 
liquid. The acid oxalate, dissolves freely in water, 

Paranitrobenzaldiacetonamine crystallises in needles melting at 
142*5°. It is soluble in alcohol, ether, and chloroform* The owdate 
is insoluble in alcohol. The hydrochloride forms needle-shaped crystals 
which contain 1 mol. H 2 0. The platinochloride is deposited from an 
aqueous solution in flat prisms. 

Paramidobenzaldiacetonamine is an alkaline liquid soluble in hot 
water and also in alcohol, ether, and chloroform. The acid oxalate 
is soluble in alcohol and water. 

When diacetonamine is left in contact with solid potash, the anhy¬ 
dride, C 13 H24N 2 0, separates out as a crystalline mass melting at 83°* 
It is soluble in alcohol, chloroform, and benzene. When boiled with 
water, it is decomposed into ammonia and mesityl oxide* 

W. C. W, 
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Hydroxyphosphinie Acids. By W. Fosses: ( Monadsh . Chem., 5. 
627—642).—The hydroxyphosphinie acids are the compounds formed by 
the action of phosphorus trichloride on aldehydes (Abstr., 1884, 833). 
Phosphorus trichloride (1 mol.) is carefully added to the aldehyde 
(4 mols.), and the unstable oil formed, is decomposed by the addition 
of 20 times its weight of water. In this manner, a liquid is obtained 
separating into two layers, the upper representing two-thirds of the 
aldehyde employed, and the lower containing a solution of the hy¬ 
droxy phosphinic acids. 

Hydroxyamylphosphimc acid , C 5 H 13 POi, crystallises from water in 
lustrous scales, resembling spermaceti; by slowly evaporating its 
alcoholic solution, it may be obtained in well-defined forms con¬ 
sisting of six-sided tablets of the monosymmetric system, melting at 
183—184°. The hydrogen barium salt, (OsH^PO^Ba, crystallises 
from dilute alcohol or water in stellate groups; the normal salt, 
OsHnPOJBa -j- 2H*Q, forms a white crystalline powder, less soluble in 
cold than in hot water. The calcium salts resemble the barium com¬ 
pounds. The silver salt, C 6 H 1 iP0 4 Ag 2r and lead salt, CJEuPC^Pb, are 
obtained as white precipitates, by adding silver nitrate and lead acetate 
to solutions of the acid neutralised by ammonia. Phosphorus penta- 
chloride converts hydroxyamylpbosphiniLc acid into an oil boiling 
at 134—140°, under a pressure of 22 mm.. This compound has the 
formula OsHioPOCla, showing the presence of three hydroxyl- 
groups in the hydroxyphosphinie acid; when decomposed with water 
it yields an acid, apparently amylchlorophosphinic acid, C B H 12 C 1 P 03 . 

Hydroxyamylphosphimc acid is hut incompletely decomposed by 
nitric acid or aqua regia, and is not attacked when boiled with 
aqueous alkalis; potassium permanganate resolves it into isovaler- 
aldehyde and-phosphoric acid. By heat, hydroxyamylphosphimc acid 
is resolved into isovaleraldehyde and phosphorous acid, the latter 
yielding phosphine and phosphoric acid as further products of decom¬ 
position. 

The author considers that this compound has the constitution 

C4H a .OH(OH).PO(OH) 2 . 

Hydroxyisohutylphosphinic acid , C 3 H 7 .CH(OH).PO(OH) 2 , resembles 
the amyl compound in physical and chemical characters; it crystal¬ 
lises in lustrous rhombic tables melting at 168—169°. 

P. P. B. 

Formation ©f Oxymethylene from Ethyl Nitrate. By L. 
Pratesi (Gazzetia, 14, 221—226).—When platinum foil heated to low 
redness is partly immersed in ethyl nitrate, a powerful reaction takes 
place, and the heat developed gradually vaporises the liquid which is 
then decomposed. By arranging a suitable apparatus in which a stream 
of ethyl nitrate is allowed to flow slowly into a test-tube containing a 
piece of platinum heated to low redness, the reaction can be easily 
regulated, care being taken that part of the platinum projects above 
ihe.surface of the liquid. Large quantities of carbonic anhydride and 
nitric oxide are evolved, and a liquid distils over, accompanied by a 
yellowish-white amorphous substance. The latter contains nitrogen, 
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foiit has not been further examined at present. The liquid "was found 
to contain oxy methylene in small quantity. C. E. G. 

Isomeric Ketones. By G. Chancel (Gompt. rend., 99, 1053— . 
1056).—Amongst the ketones with an odd number of carbon-atoms, 
there are always two isomerides, one a simple, the other a mixed 
ketone, which yield the same two acids on oxidation. For example, 
dipropyl ketone and ethyl-butyl ketone both yield propionic and 
butyric acids; diethyl ketone and methyl propyl ketone both yield 
acetic and propionic acids. The author has previously shown (Abstr., 
1882, 710 f 1883, 914) that alkyl-nitrous acids are easily obtained by 
the action of nitric acid on ketones, and that in the- case of mixed 
ketones the nitrous groups always attach themselves to the higher 
alkyl radicle. This reaction may be employed for the purpose of dis¬ 
tinguishing between isomerides of the kind referred to above. 
Diethyl ketone, for example, yields ethyl-nitrous acid, whilst methyl 
propyl ketone yields propyl-nitrous acid. The alkyl-nitrous acids 
may be converted into the corresponding potassium and silver salts, 
the properties of which are very characteristic. O, H. B. 

Acetonylacetone. By C. Paae (Ber., 18, 58—60).—The author 
has already described the formation of acetonylacetone , C 6 H 10 O 2 , when 
pyrotritartaric acid is heated with water at 150—160° (this voh, 
p. 249). It is a colourless, mobile liquid of pleasant odour, and boils 
at 187—188° (uncorr.). It is miscible in all proportions in water, 
ether, and alcohol. It is resinified by sulphuric acid even in the 
cold. Contrary to Weltneris experience (Abstr., 1884, 746), the 
author also obtained this double ketone by heating ethyl acetonyl- 
acetoacetate with water at 160 J . Biismitrosoacetonylacetone is 
formed by the action of hydroxylamine on acetonylacetone. It 
crystallises in prisms easily soluble in mineral acids, alkalis, and 
boiling water, and melts at 134—135°. Diphenylhydrazineacetdnyl- 
acetone forms glistening plates, melting at 120° and easily soluble in 
alcohol, ether, and benzene. L. T. T. 

Method of Preparing Diacetyl Cyanide. By S, Kleemann 
(Ber tf 18, 256—257).—A convenient and cheap method of preparing 
diacetyl cyanide is the following : 32 grams of potassium cyanide are 
placed in a flask provided with a reflux condenser, six or eight times 
the weight of benzene is added, and then 50 grams of acetic anhydride; 
the whole being boiled for flve hours with frequent agitation. The 
product is filtered, the residne washed with benzene, and the filtrate 
freed from the latter by distillation, when a brown oil is obtained 
which crystallises in the cold. The crystals are purified by distillation 
in a current of steam. Diacetyl cyanide melts at 69°, boils at 210° 
(porr.), and has a vapour-density of 4*44 to 4*70 (theory requires 
4*77). It dissolves readily in alcohol, ether, and benzene, and is 
moderately soluble in hot water. Hydrochloric acid converts it 
into hydrocyanic and acetic acids. : A. K. M. 
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Action of Heat and Water on the Halogen-substituted Acids 
of the C«H 2 »0 2 Series. II. By H. Becktjrts and K Otto (Ber. t 
18, *222—238). For first paper see Abstr., 1881, 574. 

a-Bromopropionic Acid. —The silver salt of this acid cannot be ob¬ 
tained free from silver bromide, either by precipitation from an alkali 
salt, or by neutralising the.acid with silver carbonate, so that the action 
of heat on the dry salt could not be tried. When the acid (30 grams) 
is diluted with water, neutralised with silver oxide (28 grams), and 
heated on the water-bath, the whole of the silver is soon precipitated 
as bromide, whilst the filtrate from this contains ethylidenelactic acid , 
CHMeBr.COOAg + H 2 0 = AgBr + OH.CHMe.COOH. When an 
aqueous solution of w-bromopropionic acid is neutralised with potas¬ 
sium carbonate and the solution placed in a desiccator to crystallise 
at the ordinary temperature, crystals of potassium bromide appear, 
and the solution gradually becomes acid from the formation of lactic 
acid; if this be neutralised with a further quantity of carbonate, 
the reaction goes on until finally the whole of the a-bromopropionic 
acid is converted into ethylidenelactic acid. When a solution of barium 
a-bromopropionate is left to evaporate in a,desiccator, an amorphous 
mass is obtained which is completely soluble in cold absolute alcohol; 
on evaporating this solution, a brittle partly translucent and partly 
transparent vitreous residue is left. 

, 3-Iodopropionic Acid .—The silver salt of this acid could not be 
obtained free from iodide, as it parts with its halogen even more 
readily than <*-bromopropionie acid. When an aqueous solution of 
the acid (40 grams) is warmed for a short time with silver carbonate, 
the precipitate consists entirely of silver iodide, whilst the solution 
contains hy dreary lie acid » This reaction may also be effected at the 
ordinary temperature. 

8-Chloropropionic Add.- —The silver salt cannot be obtained free from 
silver chloride, and the potassium and sodium salts also decompose 
at the ordinary temperature with separation of metallic chlorides* 

fi-Bromopropionic Acid , obtained by heating hydracrylic acid with 
aqueous hydrobromic acid, forms small lustrous scales melting at 61— 
62 a , and readily soluble iu water. Neither the silver, potassium, nor 
sodium salt could be obtained free from bromide. 

a-Dichloropropionic Acid. —Tbe authors previously stated (Abstr., 
1877, 181; 1878, 291) that this acid is decomposed by silver oxide 
or carbonate, with production of either pyruvic or monoch 1 oracrylie 
acid, according to the conditions of the experiment. On repeating the 
experiment, it was found, however, that the supposed chloracrylic acid 
is a mixture of pyruvic and dichloropropionic acids, the percentage of 
chlorine in the mixture being about the same as that required for 
chloracrylic acid. The action of heat on silver a-dichloropropionate in 
the presence of water may therefore be expressed thus:—* 

2CMeCI 2 .COOAg + H 2 0 = CMeO.COOH + CMeCl 2 .COOH + 2AgCl, 

and is analogous to the decomposition of silver dichloracetate. If in 
. the above reaction equal molecular proportions of a-dichloropropionic 
arid and of silver oxide are taken, pyruvic acid alone is obtained. 
v.BfJP silver a-dichloropropionate decomposes with explosive violence 
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when heated at 60°, the chief products being silver chloride and the 
mixed anhydride of a-dichloropropionic and pyruvic acids, 

CH 3 .CGl 2 .CO.O.CO.CO.CH 3 , 

besides small quantities of carbonic anhydride and carbonic oxide; 
the mixed anhydride is a viscous yellow liquid having an odour like 
that of phosphoric chloride, and boiling between 160° and 170°; it 
takes up water with great readiness and yields a mixture of the two 
acids. 

cc-Dibromopropionic Acid .—The silver salt of this acid is more 
unstable than that of the corresponding chlorinated acid, and could not 
be obtained in the dry state. When the acid is heated with silver 
carbonate and water, it suffers decomposition perfectly analogous to 
that of a-dichloropnopionic acid. 

<x-fi-Dibromopropimio Add .—The silver salt does not exist in the dry 
state. When the acid (1 mol.) is heated in aqueous solution with 
silver carbonate '(-§• mol.), silver bromide and bromolactic acid, 
OH.CH 2 .CHBr.OOOH, $re formed. If. however, equal molecular pro¬ 
portions of a-/J-dibromopropionic acid and silver oxide be heated 
together in the presence of water, the whole of the bromine is sepa¬ 
rated as silver bromide, whilst glyceric acid , OH.OH 2 .CH(OH).COOH, 
is produced. A. 1L M. 

^-Dibromo-dichloropropiomc and ; /3-Bromodichloracrylic 
Acids. By C. F. Mabert and H. H. Nicholson ( Amer . Ghem . 

6, 165—170).— fi-Dibromodichloropropionic acid , CsH 2 01 2 Br s 0 2 , is 

formed by the direct union of chlorine with /3-dibromacrylic acid, 
which takes place most satisfactorily-at 100°. It is best purified by 
crystallisation from carbon bisulphide, and forms oblique prismsmelting 
at 100°, and subliming slowly at higher temperatures. It is sparingly 
soluble in water, more soluble in hot than in- cold chloroform, and easily 
soluble in ether and alcohol. The salts of this acid are unstable; the 
calcium salt, Ca(0aHC]aBr 2 O 2 ) 2 4- 1|H 2 0, crystallises in clumps of 
needles; the potassium salt, KCaHCl 2 Br 2 0 2 4- 2H 2 0, loses its water of 
crystallisation when dried over sulphuric acid. 

$~Bromodichloracrylic acid , G 3 HGl 2 Br0 2 , is obtained by decompos¬ 
ing the above acid with an alkaline hydroxide in the cola, preferably 
barium hydroxide. It is very soluble in hot, sparingly in cold water, 
and easily soluble in carbon bisulphide, chloroform, ether, and alcohol. 
It forms pearly scales melting at 75—78°. Water at 20° dissolves 4;74 
—4’79 per cent, of the acid. 

The barium salt , Ba(C 3 Cl 2 Br0 2 ) 2 4* 3H 2 0, forms prismatic crystals, 
less soluble in cold than hot water ; the calcium salt, Ca(G 3 Cl 8 Br0 2 ) 2 
4- 3H a O, crystallises in rhombic plates ; the potassium salt, KC 3 Cl 2 Br0 2 , 
forms minute, easily soluble, prismatic crystals; the silver salt, 
AgC 3 Cl 2 Br0 2 , is obtained as a curdy precipitate and crystallises from 
hot water in irregular rhombic plates. Since according to Hill, 
/J-dibromacrylic acid has the constitution CBr 2 1 GH-COOH (Abstr., 
1883, 310), y3-dichloro-dibromopropionie acid must be 
CBr 2 Cl.CHCl.COOH, 

and /3-bromodichloracrylic acid, CBrCl C CC1.COQH. P. P. B. 



508 


ABSTRACTS OF CHEMICAL PAPERS. 


jS-Bromotetrachloropropionic Acid. By C. F. Mabery (. Amer . 
Ghem . 6 , 155—157).—Chlorine reacts with a solution of bromo- 
propiolic acid in chloroform, forming. /3-lromotetrachlorojpropionic add, 
CBrCl 2 .CCl 2 .COOH; this is sparingly soluble in cold carbon bisul¬ 
phide and chloroform, but more easily when heated; it melts and 
decomposes at 225°. Its salts are extremely unstable. 

The statement previously made (Mabery and Robinson, Abstr., 
1884, 664) to the effect that chlorine combines with bromopropiolic 
acid to form bromodichloracrylic acid is incorrect. P. P. B. 

Palmitic Acid and the Palmitins. By R. H. Chittenden and 
H. E. Smith (Amer. Chem. 1884, 217—238).—The wax of Myrica 
cerifera was taken as a very suitable raw material, since lauric acid is 
the only other acid contained. It was* saponified and the palmitic 
acid obtained, purified by repeated recrystallisation from hot alcohol. 
100 parts of absolute alcohol at 19*5* dissolve 9*209—9*428 parts of 
the acid. All methods for precipitating palmitic acid yield low 
results, more than 96 per cent, never being obtained. 

A number of determinations of the solubility of the calcium, 
barium, magnesium, and lead salts in absolute alcohol are given; 
their solubility is greatly increased by the addition of a very small 
quantity of acetic acid. Instead of separating it as a salt, the authors 
determine the palmitic acid in the glyceryl palmitates by saponifica¬ 
tion, precipitation with hydrochloric acid, and drying. The different 
palmitins are best separated by crystallisation from alcohol. Tri- 
palmitin is almost entirely insoluble in cold alcohol (0*0053—0*0043 
in 100 parts), dipalmitin is somewhat more soluble (0*2097 at 20° to 
0*5040 at 27° in 100 parts)> and monopalmitin easily so (4*135 at 21° 
to 5*306 at 22*5° in 100 parts). According to Berthelot, the different 
palmitins may be obtained by heating palmitic acid and glycerol to 
different temperatures; but the authors find that a mixture of pal- 
initins is always thus formed. Better yields are obtained by using 
the ingredients in the calculated proportions* and, in the case of the 
mono- and di-palmitins, heating at a low temperature for a long time, 

Monopalmitin melts at 63° and solidifies at 62*25—62*75^ (Berthe¬ 
lot, 58°). Dipalmitin melts at 61° and solidifies at 57° (Berthelot, 
59° and 51°). Tripalmitin melts at 62—64° and solidifies at 45’5— 
47° (Berthelot, 61* and 46°) a variation of melting point was here 
noticed similar to that mentioned by Duffy and by Maskelyne. There 
also appears to exist a compound of 3 parts dipalmitin with 1 part 
tripalmitin ; its solubility is intermediate between that of dipalmitin 
and tripalmitin; it melts at 68—69°, and is quite solid at 65—64°. 

H. B. 

AracMdic Acid and Nondecylic Acid. By A. Schweizbr 
(Arch. Pharm. [3], 22, 753—775).—The author shows that arachidic 
acid is a normal acid by synthesising it from stearic acid by the 
following processOctodecyl alcohol prepared from stearic acid by 
Itrafftfs method (Abstr., 1883, 1076) is converted into the iodide; 
this is then treated with ethylic acetosodacetate, whenethylic stearyl- 
acetoacetate is formed, from which, by saponification with alcoholic 
pofcash, an acid is obtained showing complete identity with the natural 
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arachidic acid. This synthesis confirms KrafEfe’s view that the 
naturally occurring fatty acids are.all normal acids. Arachidic acid 
melts at 75*5°. The methyl salt, CigHa.COOMe, melts at 53° and 
distils at 285—286° under 100 mm. pressure. The ethyl salt , 
OwHsfl.COOEt, melts at 49*5° and boils at 295—297° under 100 mm. 


pressure. 

Normal nondecylic acid, Ci 8 H 3 7 .COOH, is prepared by heating oeto- 
decyl iodide with mercuric cyanide in sealed tubes for some hours at 
120° and decomposing the octodecyl cyanide formed, by boiling it with 
alcoholic potash. It crystallises in small silvery plates, melts at 66*5° 
and distils, without decomposition, at 297—298° (uncorr.) under 
100 mm. pressure. The following salts were prepared and analysed: 

CigB^C^Ag (CigHjtfC^^Ca J (CigH3702)2®^ > and (Ci 9 H 3702 ) 2 Cu. 

Octodecyl iodide, prepared "by the action of phosphorus and iodine 
on the alcohol, crystallises in small, lustrous white plates, melts at 
42—43°, and decomposes on further heating. It is readily soluble in 
light petroleum, benzene, and chloroform. 

Stearyl chloride is obtained as a yellow oil by the action of phos¬ 
phoric chloride on stearic acid. When treated with mercuric cyanide 
and the product of the reaction boiled with potash, am acid is obtained 


which, from its reaction with hydroxylamine, would appear to be a 
carboketonic acid (C17H35.OO.COOH ?) ; the quantity obtained, how¬ 
ever, was too small for complete investigation. A. J. Gr, 


Constituents of Wool-grease. By A. Buisine {Bull 80c . CMm ,., 
42, 201—202).—Hartmann and Schulze have shown that the wool- 
grease of sheep contains the salts of cholesterol and iso cholesterol 
From the analysis of many specimens, the author finds that it also 
contains ceryl cerotate and other homologous ethereal salts, which may 
bel isolated in the following manner:—The fat is saponified with 
alcoholic potash at 100° in a closed flask, and, after distillation of the 
alcohol, the soap is freed from excess of alkali by repeated washing 
with salt solution. The potassium soap is converted into a barium 
soap, which is dried and boiled, first with alcohol and ether, and then 
with alcohol which extracts chloresterol with ceryl alcohol, and other 
homologous alcohols. The ceryl alcohol, which is the least soluble in 
alcohol, is purified by recrystallisation. 

The barium soap when decomposed furnishes cerotie acid and other 
homologous acids. The ceryl alcohol and cerotio acid were both 
obtained pure, and fully identified by their chemieal and physical 
properties, as well as by an examination of certain of their derivatives. 

W. It D. 


Monohalogen-derivatives of Acrylic .Acid. By B* Otto and 
H. Beckurts (Ber., 18, 239—246)-—The acid obtained by Pinner 
and Bischoff (this Journal, 1876, i, 554) by the action of zinc and 
hydrochloric acid on ethyl trichlorethylidenelactate, 

COI 8 .CH(OH).OOOEt, 

and also by Wallach and Hunaus (Annalen, 193, 28) from chloralide,, 
is undoubtedly p-chloracrylic add, OHG11 CH.COOH. , Baudrowsky 
(Abstr., 1883, 314) obtained it more recently by the action of hydro- 
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chloric acid on propargylic acid. A second monochloracrylie acid 
obtained by Werigo and Werner (this Journal, 1874, 242) by the action 
of barium hydroxide on ethyl *-/3-dichloropropionate, differed widely in 
its properties from the 3-acid, and would therefore have been generally 
accepted as the a-modification, had not the authors of this paper de¬ 
scribed a third modification (see this vol., p. 506, also Abstr., 1878,291) 
obtained by the action of silver oxide on a-dichloropropionic acid, and 
which they have now shown to be a mixture of «-dichloropropionic and 
pyruvic acids. With the view of obtaining a-chloracrylic acid, the 
authors have treated a-dichloropropionic acid with potash in different 
proportions and in different degrees of concentration; they recommend 
that 20 grams of the acid should be heated for 4—5 hours with a solution 
of 24 grams potash in 200 c.e. absolute alcohol. The ®-chloracrylic acid 
obtained melts at 65°, crystallises in concentrically-grouped white 
needles of characteristic acrid odour, and volatilises readily at the 
ordinary temperature. It is evidently identical with the acid pre¬ 
pared by Werigo from a-3-diehloropropionic acid ( loc . cit ,)* The potas¬ 
sium salt, Ga&ClKO, + B 2 0, barium salt, (C 3 H 2 Cl(> 2 ) 2 Ba + 211,0, and 
silver salt, C 3 H 2 ClAg02, are described. When a-ehloracrylic acid is 
heated with 40 per cent, hydrochloric acid at 100°, it is converted into 
a-^-dichloropropionic acid. 

a-Bromacrylic acid was obtained by Tollens and Philippi (this 
Journal, 1874, 680) by the action of alcoholic potash on a-dibromopro- 
pionic acid. It agreed in its properties with the acid obtained by 
Tollens and Wagner from ^3-dibromopropionic acid, except that the 
potassium salts of the two acids were said to crystallise differently. 
Both bromacrylic acids, however, are converted into* «-/&dibromopro- 
pionic acid by the addition of hydrobromic acid. Wallach and Riencke 
(Abstr., 1878, 403) prepared another bromacrylic* acid from ethyl 
tribromolactate by reduction with zinc and hydrochlbric acid, and also 
from bromalide; this can only be the /Jicompound*. It may therefore 
be concluded that both the dibromopropibnic acids yield a-bromacrylic 
acid just as the two dichloropropionic acids yield <*-chloracrylic acid, 
and this is also proved by the crystallographic researches of Haushofer 
(Abstr., 1882, 190). According to Baudrowsky r propargylic acid is 
converted by hydrobromic acid into a bromacrylic acid differing from 
Wallach’s /J-acid, but that it is the a-compound does not seem probable 
from the action of hydrochloric acid on propargylic acid (see above). 
If the chloraerylic acid so obtained be identical with Wallach’s acid 
melting at 84—85°, the iodacrylic acid, melting at 140°, formed from 
hydriodic and propargylic acids, must likewise be a ^compound. 

A. E. M. 

and £~CMorodibromacrylic Acids, By 0. F. Mabery and 
R. Lloyd (Amer. Chem. 6, 157—165).— oc-Ohlorodibroryiacrylic 
add, CsHClBr 3 0 2 , is obtained by adding bromopropiolic acid to a 
solution of bromine monochloride in chloroform prepared by saturating 
bromine with chlorine at 0°, and after dissolving the product in 
chloroform again saturating it with chlorine at 0°. The acid is 
sparingly soluble in cold, very soluble in hot water, more soluble 
in hot than in cold carbon bisulphide, and very soluble in chloroform. 
B^meHsatl04°. From its solutions in carbon bisulphide, it crystallises 
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in triclinic prisms ; a description of the crystals is given. Water at 
20° dissolves from 5*18 to 5*68 per cent, of the acid. Barium a-chloro~ 
dibromacrylate , Ba(C 3 ClBr 2 0 2 )2 + 3H 2 0, crystallises in long flat 
prisms ; it is more soluble in cold than in hot water. Water at 20° 
dissolves 20*46—20*47 per cent, of this salt. The calcium salt , 
Ca(C 3 ClBr 2 0 3 ) 2 -+• 2|-H 2 0, crystallises in irregularly branching 
needles; the potassium salt forms deliquescent amorphous crusts, and 
the silver salt, AgC 3 01Br 2 0 3 , is obtained as a curdy precipitate by 
adding silver nitrate to a solution of the barium salt; crystallised from 
hot water, it forms rhombic prisms. 

ft-Ghlorodibromacrylic add, C 3 HClBr 2 0 2 , is formed by decomposing 
chlorotribromopropionic acid with baryta-water in the cold (comp. 
Abstr., 1884, 663). The acid is purified by crystallisation from water; 
it is easily soluble in ether and alcohol y less soluble in carbon bi¬ 
sulphide and chloroform. Prom its solutions in carbon bisulphide, it 
crystallises in oblique prisms melting at 99°. Water at 20° dissolves 
2*69—2*50 per cent, of this acid. Barium j3-chlorodibromacrylate , 
Ba(C 3 ClBr 2 0 2 )2 -f 3H z O, crystallises- from water in oblique slender 
prisms, is somewhat more soluble in cold water than the corresponding 
salt of the a-acid; water at 20 Q dissolves 25*9—26*04 per cent, of the 
salt. The calcium salt crystallises in stellate groups of needles; it is 
less soluble in water than the salt of the *-acid. A silver salt could not 
be prepared, inasmuch as the acid is decomposed and silver bromide 
■formed. The formation of the y 8 -acid from chlorotribromopropionic 
acid, shows it to have the constitution OBrCl 1 CBr.COOH, and there¬ 
fore the formula CBr s I CC 1 .COOH must be assigned to the oxacid. 

P. P. B. 

* t 
Diallyloxalic Acid. By E. Shatzky (J. Buss. Ohem8oc n 1885, 
61),—The molecular refraction of the acid C ls Hi 2 03 was determined 
at 18*6°, benzene being used as a solvent, and the following numbers 
were found:— 


— 1 
d * 

■p % — I 
' d * 

R&. 

Dxff. 

A-i ! 
d 

A-l. 
• d 

Ra. 

Biff. 

0-448? 

69 99 

64*6 

5-39 

0-42991 

67-07 

63*07 

4*00 


The difference of about 4 units between the values calculated and 
those found is in accordance with Bnihl’s law, the compound con¬ 
taining two allyl-groups, and consequently two double linkings. 

The salts of diallyloxalic acid (SFH*,Na, K, Li, Ag, Oa, Ba, Mg, 
Pb, Cu, Cd) were prepared, generally by saturating the acid with the 
carbonates of the metals, the zinc salts also, by precipitating the 
ammonium salt with zinc sulphate; in no instance were basic salts 
obtained. The calcium, barium, lead, and cadmium salts are more 
soluble in alcohol than in water; the salts obtained from alcoholic 
and aqueous solutions were identical, with the sole exception of the 
copper salt; this separated from aqueous solutions in an anhydrous 
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state, whilst the alcoholic solution yielded an amorphous mass, losing 
water at 110°. The silver salt could not be examined on account of 
its speedy decomposition. All the salts examined act on polarised 
light. 

In order to establish the degree of saturation of the acid, the addi¬ 
tive products of bromine and of hydrochloric acid with ethylic diallyl- 
oxalate were prepared; it took up 2 mols. Brand 2 mols. HC1. 
On treating the acid itself with bromine, an unstable tetrabromide 
was formed, giving off hydrogen bromide even at ordinary tempera¬ 
tures, and passing into a lactone, C 8 HnBr 3 0a, a crystalline substance, 
sparingly soluble in cold water, easily in alcohol, ether, and benzene. 
This melts at 42—43°, and solidifies again at 30°; it is an analogue of 
the lactone obtained by Hjelt (Abstr., 1883, 456) from the additive 
product of bromine and diallylacetic acid. The lactone is hut little 
decomposed by sodium carbonate, and the examination of the pro¬ 
ducts obtained by the action of potassium hydroxide on it gave no 
satisfactory results. 

Burning hydriodic acid acts ou diallyloxalic acid with formation of 
the acid C( 0 3 H 5 ) 2 l.C 00 H; this when treated with sodium amalgam 
yielded a product, the main portion of which, distilling at 220—230°, 
was identified as diallylacetic acid: the constitution of diallyloxalic 
acid must consequently he (CH 2 .1 CH.CH 2 ) 2 C(OH),COOH. 

The oxidation of diallyloxalic acid with permanganate, nitric acid, 
silver oxide, and chromic acid, gives no definite results. Ethylid 
methoxydiallylacetate, * a colourless liquid boiling at 217—219°, was 
prepared by treating ethylic diallvloxalate, first with sodium and 
then with methyl iodide. On saponifying the ethyl salt, a syrupy 
acid was obtained which did not crystallise. It was oxidised with 
nitric acid, and yielded an acid, forming soluble salts with silver, 
barium, zinc, and calcium, and an insoluble one with lead. The 
calcium, barium, and potassium salts were analysed, and the acid 
proved to be metboxycarballylic acid. The investigation is being con¬ 
tinued with the view of obtaining citric acid from the oxidation pro¬ 
ducts of methoxydiallylacetic acid. A. T. 

Chlorocarbcmylsnlphamyl. By BL Sghoitb (£p\ Ch&rn. [2], 
30, 416).—Chlorocarbouylsulpbamy!, C0CLSC 5 H lb prepared by the 
action of carbonyl chloride on amyl thiohydrate, is a highly refrac¬ 
tive liquid, boiling at 190-—195°. On treatment with ammonia, it 
yields amidocarbonylsulphamyL, NHo.C0.SC s Hu, which crystallises 
in glistening scales melting at 107°; with aniline it yields the anilide, 
which forms needle-shaped crystals melting at 67°. With carbamide, 
it forms a crystalline compound, CG2^H 3 .COSC s Hia, which melts at 
176°. W. C. W. 

Preparation of Ethylic Oxalate, By E. Shatzky (X Buss, Ohem . 
Soc.y 1885, <88).—The best method for preparing the ethereal salt, 
yielding 56*03 per cent, of the quantity required by theory, was 
found to be a modification of Lowig’s process, consisting in a more 
action .of ; 'the alcohol on oxalic acid, using .a'- reflux con- 
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Method for Introducing Nitrogenous Radicles into Ethyl 
Malonate and Acetoacetate. By ¥. Just (.Ber 18, 319—320).— 
By the action of benzanilidimidochloride (1 mol.) on. ethyl mono- 
sodomalonate (1 mol.) in ethereal solution, a substance of the formula 
PhNI C.Ph.CH(C0QEt) 3 is obtained. It forms large, hard, highly 
refractive crystals. The reaction has been further applied to the 
introduction of the group a second time into ethyl malonate and into 
ethylic acetoacetate, and the substituted acetocetates. The substances 
formed will be described later. A. J. GL 


Hydroxymaleic and Hydroxycitraconic Acids. By E. 
ScHERES (Annalen, 227, 233—241).—There are three apparent 
exceptions to Erlenmeyer’s law that compounds containing a hydroxyl- 
’group attached to a double-linked carbon-atom are incapable of 
existence, namely, hydroxymaleic and dihydroxy maleic acids, 
described by Bonrgoin (this Journal, 1873,1021, and 1875, 356), and 
liydroxyeitraeonic acid prepared by Morawski {ibid., 1875, 1252). 
The author has previously pointed out that the existence of hydroxy¬ 
maleic acid is very doubtful. He now shows that there are not 
sufficient grounds for asserting the existence of dihydroxymaleic acid. 
^ Morawski’s hydroxycitraconic acid, C 6 He0 5 + H 3 0, forms trans¬ 
parent monoclinic crystals which effloresce on exposure to the air. 
The acid is soluble in water, alcohol, and ether. On evaporating the 
^aqueous solution, a slight decomposition ensues; propaldehyde 
aud carbonic anhydride are formed ; 70 per cent, of the acid under¬ 
goes this decomposition when it is boiled with water in a flask fitted 
with a reflux condenser. The remainder unites with water, forming 
a hygroscopic acid of the composition 0 5 H 8 0«, probably the 
citratartaric acid of Oarius. Although hydroxycitraconic acid does 
xw>t combine with nascent hydrogen, it readily unites with hydrobromic 
acid to form a crystalline compound melting with decomposition at 
156°. It has the composition CgHTBrOs. 

Of the three possible formulae for the acid C 6 H 6 O s , 


COOH.CMe :C(OH).COOH, COOH.CHMe.CO.COOH, or, 
CMe.COOH 

o/| 

x CH.COOH 


the author gives the preference to the latter. The second formula 
explains the formation of propaldehyde, but it neither explains the 
in difference of the acid to nascent hydrogen, nor its affinity for 
hydrohromic acid. # W, 0. W. 

Derivatives of Pyruvic Acid. By E. Baumann {Ben, 18, 258— 
267).—The mercapturic acids were shown by Baumann and Preusse 
(Abstr., 1882, 756) to be derivatives of pyruvic acid; the substituted 
a-amido-«-thiolactic acid, C 9 Hi 0 BrSNQ 2 , obtained by the action of 
sulphuric acid on bromopbenylmercapturic acid was then thought to 
be a substituted cystine. Kiilz (Zeit /. Biol., 20, 1) has, however, 
shown that cystine has the formula CeHisK^Ch, and not OsH 7 hrSO->. 
The author likewise proved the formation of amidothiolactic acid 

vol. xlvui. 2 n 
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(cysteine) by the reduction of cystine (Abstr., 1884, 1382), this being 
represented by him as the bisulphide of amidothiolactic acid, 
C00H,0 2 H 3 (KH 2 ).S.S.C 2 H 3 (NH 2 ).C00H, so that what were pre¬ 
viously called substituted cystines should be termed substituted 
cysteines. The pyruvic acid formed by the action of alkali on mer- 
capturic acid and on cysteine, which could not previously be 
isolated, may be readily separated by means of the ph enylhydrazipe 
reaction. 

The formation of acetic acid and cysteine by the action of strong 
acids on mercapturic acids indicates that'these are acetyl-derivatives 
of the cysteines. The following experiments are given in proof of the 
formula PhS.CMe(KHAc).COOH ;—1. The mercapturic acids do not 
unite with potassium cyanate, whilst the cysteines obtained from 
them combine to form well-characterised uramido-acids, 

PhS. CMe (NH. C 0 .NH 2 ). CO OH. 

2. When bromopheny Icy stein e is warmed with acetic anhydride, the 

1 STH 

compound Ce^BrS.CMe^QQ > is formed by the abstraction of 1 mol. 

H 2 0, whilst if the acetic anhydride is dissolved in 10 parts benzene, 
the corresponding mercapturic acid, C 6 H 4 BrS*CMe(NH.Sc).COOR 
(cfc-acetamido-«-bromophenylthiolactic acid), is produced. 

When the mercapturic acids are treated with potassium permanga¬ 
nate in slightly alkaline solntion, they take up two atoms of oxygen, 
the product being a monobasic acid containing a sulphone-group. 
The oxidation products from chloro- and bromo-phenylmercapturic 
acids are respectively CsBUCl.SOa.OMe^HAc) .COOH (a-acetamido- 
a-chlorophenylsulphonepropionic acid) and C u H I2 BrSN0 5 . These 
oxidation acids resemble the mercapturic acids in many respects: 

. they are decomposed by strong acids with formation of acetic and 
monobasic amido-acids, whilst with alkalis they yield sulphinic acids 
(distinction from mercapturic acids) and pyruvic acid. 

When equivalent quantities of thiophenol and pyruvic acid are dis¬ 
solved in 30 partsr of benzene and the whole gently heated, an additive 
compound, C 9 H 10 SO 3 , is obtained, crystallising in short thick prisms 
melting at 87°. It is gradually decomposed by cold, instantly by hot 
water, and also when heated alone, the products being pyruvic acid 
and thiophenol. It is an acid, but no salts have been obtained owing 
to its ready deeomposibility. Parabromothiophenol also combines 
with pyruvic acid, yielding the corresponding additive compound 
CsHsBrSOs, which melts at 114'5°, and is likewise decomposed by 
water, acids, and alkalis into the mercaptan and pyruvic acid; 
These additive products are shown by their formation, decomposition" 
and chemical changes to he phenyl-derivatives of x-thio-oc-hydroxy- 
propionic acid , PhS.CMe(OH).COOH. When thiophenylhydroxy- 
propionic acid is gently heated in a current of dry hydrogen chloride 
a hard, crystalline mass is obtained, from which water extracts hydro¬ 
chloric and pyruvic acids. The insoluble product is a-dithiophenyl- 
propionic acid, CMe(SPh) 2 .COGH; it is readily soluble in alcohol, 
ether, Benzene, and in alkalis and alkaline carbonates,* it melts at 
■ "11^ 1I4°* The barium salt, (C 1 6Hi 3 S 2 0 3 ) 3 Ba 2H 3 0, forms long 
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silky needles. Dithiophenylpropionic acid corresponds with Bottin- 
ger’s diphenopropionic acid (Abstr,, 1884, 55) in composition, but not 
in constitution, as the latter contains two hydroxyl-groups. 

Phosphorus pentasulphide reacts in the cold with thiophenyl- 
hydroxy propionic acid according to the equation 2 C 9 H 10 SO 3 + PCh 
= SaPh 8 + 2CaH 4 0 3 + 2HC1 -f PC1 3 , "When phosphorus trichloride 
or oxychloride dissolved in benzene is warmed with thiophenyl- 
hydroxypropionic acid, the product poured off from the phosphorous 
or phosphoric acid and evaporated on a water-bath, dithiophenyldilao 
iylio add, 0 l 8 Hi 8 S 3 05 , remains as a yellow syrup, which solidifies when 
strongly cooled. Its salts are amorphous, those of the alkalis being 
readily soluble, whilst the barium salt forms a yellow resin sparingly 
soluble in water. The free acid is slowly decomposed by water, with 
separation of mercaptan, which soon changes to phenyl bisulphide. 
Dithiophenyldilactylic acid has the constitution 

COOH.CMe(SPh).O.OMe(SPh).COOH, 

and is not directly related to Lov&n’s dithiodilactylic acid (Abstr., 
1884, 1299). A. K. M. 

Dehydraeetic Acid. By W. H. Perkin, jun. ( Ber 18, 218 — 
220).—Knorr (Abstr., 1884, 1368; this vol., p. 247) and Paal (this 
vol., p. 248) having shown that pyrotritartaric and carbopyrotritartario 
^6xds are derivatives of furfurane, it occurred to the author that in 
its constitution dehydraeetic acid might likewise be related to the 
above acids. Perkin and Bernhart (Abstr., 1884, 1121) previously 
proved the presence of one ketone-group, whilst attempts to detect a 
second such group gave negative results. It is further shown that 
dehydraeetic acid is not a hydroxy-acid, as it yields no acetyl-deriva¬ 
tive when heated with a large excess of acetic anhydride. From these 
results, it is concluded that the fourth oxygen-atom occurs in the same 
form as in furfurane, the most probable formula being ' 

COOH.C<g® e C J>CMe. 

The methyl salt of dehydracetio acid is readily soluble in water, the 
solution having a distinctly acid reaction. When the alcoholic solu¬ 
tion is treated with alcoholic sodium efchoxide, the sodium compound 
OsHaNaMeOi separates. On acidifying a solution of this, and then 
extracting with ether, an oil is obtained which after a time partly 
solidifies; the crystals obtained melt at 85—90°, methyl dehydracetate 
melting at 90*5°. A. K. M. 

Syntheses of Thiophen. By V. Meter (Ber., 18, 217-*-21B).— 
When ethyl sulphide is passed through a red-hot tube, a liquid is ob¬ 
tained which gives a splendid indophenin reaction, but the amount of 
thiophen produced has not been determined. Similar results are 
obtained when ethylene, coal-gas, or petroleum vapour is passed over 
heated pyrites. Thiophen is also produced when crotonic acid is 
heated with phosphorus sulphide^ also by the action of the latter sub¬ 
stance on normal butyric and bn ordinary valeric acids, whilst not 

2 2 
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a trace of thiophen is formed if isobutyric acid be employed. 
Finally tbiopben is produced on boiling paraldehyde with phosphorus 
sulphide, or by heating this with ether at 300°. Owing to the small 
yield, the above reactions throw no light on the structure of tbiopben, 

A. K. M. 

Synthesis of Thiophen and Pyrolline Derivatives. By 0. 

Paal (Ber., 18, 367 — 371),' —PhenylmethyltMoplien, C^SHaMePh 
[Me : Ph = 2 : 5] is obtained by heating acetonephenoneacetone with 
phosphoric sulphide in sealed tubes for about half an hour at 120— 
130°. It crystallises in colourless needles, melts at 51°, boils at 270— 
272° (uneorr.), but sublimes even below 100°. It is readily soluble iri 
ether, alcohol, chloroform, &c. When heated with sulphuric acid and 
a small quantity of isatine, it gives the bine coloration characteristic of 
the ihiophens. 

Phenylmethiyljpyrolline , C 4 NH 3 MePh, is obtained by heating aceto- 
phenoneacetone with alcoholic ammonia for one hour in sealed tubes 
at 150°. It forms lustrous white plates, melts at 101°, sublimes 
readily in satiny plates ; the vapours impart a red coloration to pine- 
wood moistened with hydrochloric acid. It is readily soluble in ether, 
alcohol, chloroform, benzene, &c. A solution in glacial acetic acid 
gives a purple-red coloration with sulphuric acid and isatin. The 
picrate forms dark red crystalline nodules. The potassium derivative 
forms white flocks. A, J. G*. 

Formation of Hydrocarbons by the Reversal of Friedel 
and Crafts Reaction. By O. Jacobsen ( [Ber ., 18, 338—344).— 
Some time back the author observed that durene was always formed 
in addition to isodurene, by the action of methyl chloride and alumi¬ 
nium chloride on mesitylene of known purity, and considered its 
formation to he due to a reverse action, in which methyl chloride and 
metaxylene were formed, the metaxylene then reacting with methyl 
chloride in the usual manner, and so leading to the formation of 
durene. This reverse action, leading to the formation of durene and 
other homologues from hexamethylbenzene, had been previously 
noticed by Friedel and Crafts (Trans., 1882, 116). The following 
conclusions are drawn from numerous experiments on the various 
methylated benzenes:— 

By the action of hydrogen chloride on methylated benzenes in pre¬ 
sence of aluminium chloride, the methyl-groups can be eliminated as 
methyl chloride, the hydrocarbons being thus converted into lower 
homologues. 

b As hydrogen chloride is formed by the reaction of aluminium chlo- * 
ride with such hydrocai*bons, a similar though less ready and com¬ 
plete reaction occnrs when aluminium chloride and the hydrocarbons 
act on one another at suitable temperatures. 

The methyl chloride formed in these reactions will he in part 
employed in the further methylation of the hydrocarbons present. In 
the more highly methylated hydrocarbons thus formed, a substitution 
•; of hydrogen for methyl may again occur, so that from the original 
*■ bydrocm:bons there may be formed indirectly homologues such as 
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could not foe derived by the direct introduction of methyl-groups. In 
like manner, a poly methylated benzene may be converted into an 
isomeride (for instance mesitylene into pseudocumene). 

In general, a higher temperature is more favourable to the elimi¬ 
nation of methyl-groups by hydrogen chloride than to their intro¬ 
duction by means of methyl chloride. The elimination of methyl- 
groups occurs more readily with the higher methylated benzenes than 
with their lower homologues. 

The author is now investigating this reaction in the case of ben¬ 
zene hydrocarbons having long side-chains. Ethylbenzene readily 
yields benzene when heated with aluminium chloride and hydi'ogen 
chloride at 130°* A. J. GL 

Action of Amyl Chlorides and Amylene on Toluene. By J. 

C. Essnbr and E. Gossin (Bull. Soc, Chim ., 42, 213—216).—Amylene 
and both active and inactive amyl chloride act with great facility on 
toluene in presence of aluminium chloride. Liquid amyl toluenes are 
the products of the reaction. Active amyl chloride furnishes two 
amyltoluenes. The one boiling at 200—205° yields isophthalic acid 
with traces of phthalic acid when oxidised ; the other, which consti¬ 
tutes the sole product of the reactions with inactive amyl chloride 
and with amylene, is a colourless liquid boiling at 208°, having a cam- 
jboraceous odour and a sp. gr: of 0*8679 at 22°. When oxidised 
at 100 ° with potassium * permanganate, it yields isophthalic acid, 
together with a small quantity of terephthalic acid and traces of 
phthalic acid. When this amyl toluene is brominated, an uncrystal- 
lisablc liquid is obtained, which appeal's to be a mixture of bromo- 
derivatives. The hydrocarbon is not dissolved by ordinary sulphuric 
acid, but is soluble in the fuming acid. Fuming nitric acid causes an 
intense blue coloration, which is discharged on the addition of water, 
whilst the action of a mixture of nitric and sulphuric acids gives rise 
to the formation of a yellow liquid nitro-derivative. 

The reaction with amylene does not result in the formation of 
hydrogen chloride, and probably consists in the direct union of the two 
hydrocarbons. In the case ox the two amyl chlorides, the result is 
most simply explained by the* supposition that amylene is first formed 
from the chlorides with evolution of hydrogen chloride, and that the 
unsaturated hydrocarbon then combines with the toluene, CJInOl ■« 
C 5 H 10 + HOI; O 5 H 10 + C 7 H s as C 7 H 7 ( 0 *Hu). Active amyl chloride 
decomposes in this way with the direct production of tertiary isoamyb 
toluene ; the inactive chloride yields the same hydrocarbon by a 
similar reaction, accompanied by molecular transformation. The con¬ 
stitution of this hydrocarbon is therefore diwettylethjlmetatolyU 
methane . W. E. D. 

Action of Ghloropicrin and Chloroform on Toluene In * 
Presence of Aluminium Chloride. By K. Elbs and O. Wittich 
( Ber ., 18, 347—349).—A continuation of Eibs J synthesis by means of 
chloropicrin (Abstr., 1883, 1000 ). By the reaction of chloropierin 
. toluene, diluted with carbon bisulphide, there are obtained drfcolyl- 
methane, tritolylmethane, and a clear yellow oil of high boiling point, 



518 


ABSTRACTS OF CHEMICAL PAPERS. 


and of the formula C 2 2 H 22 , in all probability a mixture of isomeric 
substances. By the action of chloroform on toluene in presence of 
aluminium chloride, Schwartz obtained amongst other products a sub¬ 
stance which he regarded as tetratolylothane. The authors, on 
repeating the experiment, have obtained what appears to bo the same 
substance, but from its chemical behaviour they consider that it must 
be looked on as a dimetkylanthracene . It melts at 215—210°, and when 
oxidised yields a quinone that forms nearly colourless noodlos, and 
melts at 161—162°. This dimethylanthracene differs, therefore, from 
the two described respectively by Yan Dorp (this Journal, 1872,1006), 
and by Zincke and Wachendorff (Ber., 10, 1482). A, J. Gr. 

Benzene /3-Hexachloride. By J. Meunier (CJomjot. rend,, 100, 
358—360).—The isomeride of benzene hexachloride pi'eviously. de¬ 
scribed (Abstr., 1884, 733; and this vol., p. 52) is decomposed by boiling- 
alcoholic potash, with formation of potassium chloride and liquid tri¬ 
chlorobenzene, identical with that obtained by the action of chlorine 
on benzene in presence of iodine. Decomposition is only complete 
after boiling for three or four hours, whilst ordinary benzene hexa¬ 
chloride is completely decomposed in an hour. 

The author criticises some of Schupphaus’s observations (this vol,, 
p. 52), and maintains that the crystals of the isomeride are optically 
inactive. The double refraction observed by Schiipphaus was probably 
due to the presence of the ordinary hexachloride, which can only be 
removed by careful fractional sublimation. 0. H. B. 

Influence of Light on the Course of Chemical Reactions in 
the Bromination of Aromatic Compounds. By J. Schramm 
( B&r ., 18, 350—355).—Bromine has no action on parabromotolueno 
in the dark at ordinary temperatures, hut on exposure to light, con¬ 
verts it into parabromobenzyl bromide ; the rapidity of the reaction is 
directly as the intensity of the light. On ethyl benzene also, bromine 
has no action in the dark; on exposure to the light, a-phenylbrom- 
ethane, CHBrMePh, is formed. The further bromination of this 
compound has considerable interest, inasmuch as different products 
are obtained under different conditions. When a mixture of a-phenyl- 
bi’omethane with bromine (1 mol.), or of ethylbenzene with bromine 
(2 mols.), is exposed to direct sanlight at the ordinary temperature, 
phenylbromacetole, CBr a MePh, is formed ; whilst if the mixtures arc 
exposed to diffused daylight, the reaction is very slow, and tho iso¬ 
meric cinnamene dibromide, CHBrPh.OHjBr, is obtained. The latter 
substance is also formed on beating a mixture of a-phenylbrom- 
ethane and bromine (1 mol.) on the water-bath, daylight being ex¬ 
cluded. The introduction of a third bromine-atom into phenylbrom- 
t acetole can only be effected under the conjoint action of heat and direct 
* sunlight, A. J. G. 

Bromosubstitutiou-derivatives of Metaxylene. By 0. Jacobsen 
( B&r 18, 356—359).—The discrepancy between the author’s and 
Jann&sch’s determinations of the melting point of monobromopara* 
xylene (Anmlen , 151, 238; this Journal, 1874, 468; this vol., 144 and 
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251) are explained by the substance showing in a high degree the 
property of superfusion. Samples of known purity were cooled to 
— 10° to —15° without solidifying; but on exposure to the cold of a 
winter’s night (minimum temperature — 12 °) solidified to a crystal¬ 
line mass. The addition of a crystal to other cooled samples at once 
started crystallisation. The melting point was found to be 8*9°, thus 
agreeing well with Jannasch’s determination. 

A liquid dAbromoparaxylene was obtained in small quantity; it boils 
at 260—264°, and solidifies in a freezing mixture. A tribromo-deriva¬ 
tive could not be obtained. Tetrabromoparaxylene crystallises in 
slender needles, melts at 253°, and boils at about 355°; it is very 
sparingly soluble in hot alcohol. A. J. G. 

Perchlorophenol from Perchlorobenzene. By A. Weber and 
N. Wolff ( Ber ., 18, 335—337).—Perchlorobenzene is partially con¬ 
verted into perchloropbenol by heating with alcoholic soda in sealed 
tubes at 150—160°. A much better yield is obtained by heating with 
caustic soda and anhydrous glycerol in sealed tubes at 250—280°. 

A. J. G. 

Paranitrophenyl Mercaptan and Paranitrophenyl Disul¬ 
phide. By O. Willgerodt (Ber., 18, 331—333).— Paranitrophenyl 
mercaptan , NO 2 .CeH 4 .SH, is obtained by heating paranitrochloro- 
Jaenzene with an aqueo-alcoholic solution of potassium sulphide, and 
decomposing the potassium mereaptide formed by means of hydro¬ 
chloric acid. It is crystalline, melts at 77°, is readily soluble in 
water and alcohol on heating, and in ether, chloroform, and acetone 
in the oold; it is sparingly soluble in glacial acetic acid and light 
petroleum. It is oxidised very readily on exposure to air. Titrated 
with potassium permanganate in acid solution, it takes up 1 atom of 
oxygen per molecule, and yields a white compound melting at 180— 
181 . It dissolves in alkalis or alkaline earths, yielding yellow solu¬ 
tions of the corresponding mercaptides. These solutions give precipi¬ 
tates with' most metallic salts. The silver mereaptide is grey, the 
lead salt orange, the copper salt greenish-yellow, and the nickel salt 
a fine brownish-red. 

Paranitrophenyl disulphide , (CeH^NOa^Sa, obtained in the prepara¬ 
tion of the mercaptan, crystallises in short colourless prisms, melts at 
181°, and is soluble in alcohol. A. J. G. 

*-Dinitrophenyl Thiobenzoate and the Ethers of Dinitro- 
phenylmercaptan. By 0. Willghrout (Ben, 18, 328—331).— 
JDinitrophenyWiiobemoate , BS.S.CaH^NO^a [NO* : NOj 2 : 4], is 
prepared by the successive action of potassium sulphide and benzoic 
chloride on a-dinitroehlorobenzene. It crystallises in long, nearly 
colourless needles, melts at 113% is insoluble in oold water, sparingly 
soluble in boiling light petroleum or glacial acetic acid, more soluble 
in hot alcohol, very readily soluble in ether, chloroform, acetone, and 
benzene. When heated with alkalis, it is decomposed into benzoic 
acid and dinitrophenylmeroaptan. By the action of nitric acid, it is 
converted into a crystalline sulpbonic acid. 

The ethers of dinitr op he n y irner captan are prepared by the action of 
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the alkyl haloids on alcoholic solutions of the mercaptides of the alkali- 
metals. They are all readily soluble in ether, chloroform, benzene, 
acetone, and ethyl acetate, more sparingly soluble in alcohol, glacial 
acetic acid, and light petroleum. <x-Dinitrophem/l ethyl thioether crys¬ 
tallises in yellow needles and melts at 113°. Nitric acid oxidises it to 
a substance forming small white crystals melting at 156—158°. The 
methyl ether forms small yellow crystals and melts at 126°. The 
isopropyl ether crystallises in thick yellow prisms and melts at 93-p94°. 
The isobutyl ether crystallises in nodules and melts at 71—72*, * The 
benzyl ether forms yellowish rhombic plates and melts at 128°. 

A. J, G-. 

Substances Formed by the Fusion of Quinol with Soda. By 

J.. Barth and L. Schreder ( Monatsh. Ghent., 5, 589—604),—The 
authors have already shown that this reaction yields hydroxy quinol 
(Abstr., 1883, 987); the present paper deals with other substances 
formed at the same time. The fusion and treatment of the fused 
mass with dilute sulphuric acid and repeated extraction with ether 
have been already described ( loc . cit.) . The first four ethereal extracts 
are evaporated, the residue dissolved in water, filtered, a little lead 
acetate added to the filtrate, and the slimy precipitate formed filtered 
oif; to the filtrate, lead acetate (with sufficient basic lead acetate to 
ensure the liquid being only slightly acid) is added, when a volumin¬ 
ous precipitate of the lead salts of hydroxyquinol and of &-hexa- 
hydroxy diphenyl is obtained, whilst the filtrate contains diquinol; 
this is separated in the manner previously described. The lead salts 
are decomposed by hydrogen sulphide, the filtrate from the lead 
sulphide is extracted with ether, and the residue from the ethereal 
extract mixed with the residues from the fifth to twelfth ethereal 
extracts of the original acid solution. The purification of this mixture 
is then effected by crystallisation from amyl alcohol, solution in ether, 
and treatment with animal. charcoal; finally the residue from the 
ethereal solution is submitted to fractional crystallisation from water, 
when hexahydroxydiphenyl crystallises first. 

Hydroxyquinol , C*H 3 (OH) 8 , when pure melts at 140*5° (uncorr.). 
It crystallises in the monoclinic system; axial ratios'* a : b : c as 
075 :1: 1*01; y = 91*46°; observed forms 001, 110, Ill. The 
acetyl-derivative, C s H 3 0 3 Xc 3 , forms tufts of white needles, stable in 
*ur, and melts at 96*5°. Bromine converts hydroxyquinol into tri- 
bromhydvoxyquinone, C 6 HBr 3 0 3 ; this crystallises in orange-red forms 
and melts at 206*—207°. Sulphuric acid dissolves hydroxyquinol in 
the cold, forming a dark-green solution, which gradually ohanges to 
violet; when heated on the water-bath, the colour changes to dark 
cherry-red. Hydroxy quinhy drone, Ci 2 H 10 Oe, is formed by the careful 
addition of nitric acid to a Solution of hydroxyquinol in water. It 
forms feebly lustrous dark greyish-blue crystals. 

ft-Hexahydroxydiphenyl, (Ji 2 H i0 O 6 , forms nearly colourless tabular 
crystals resembling those of naphthalene *, when moist, it absorbs 
oxygen with great eagerness from the air, turning first blue, and 
• |nally nearly black. It gives a blood-red coloration with alkalis, and 
a red coloration with ferric chloride. The acetyl-derivative crystal- 
and melts at 172°. . 
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Diquinol, C 12 H 10 O 4 , crystallises in colourless plates, melts at 23 T 
(uncorr.), and is readily soluble in etber and alcohol, more sparingly 
in water* When ferric chloride is added cautiously to its aqueous 
solution, the liquid turns red, and diquinhy drone, CisHaCh or C 81 H l6 0a> 
separates in slender violet needles with greenish lustre. They are 
readily soluble in alcohol and ether, nearly insoluble in water. DU 
rfuinone, CiaHaO©, can be obtained by the further action of ferric 
chloride on diquinliydrone, but it is better obtained by adding, excess 
of ferric chloride to a hot boiling solution of diquinoL It crystallises 
in hair-like, straw-coloured needles, and melts, with incipient decom¬ 
position, at 186—187°. A. J. G. 

Synthetical Researches in the Glucoside Group, By A. 

Michael ( Amer. Ohem . 6 , 336—340; comp. Abstr., 1884,439).— 

Synthetical methylarbutin after repeated crystallisation from water 
melts at the same temperature (174-5—175*5°) as the natural pro¬ 
duct. The identity of the two bodies is also shown by their behaviour 
towards polarised light; they also both crystallise at times from 
aqueous solutions in anhydrous crystals. 

Guaictool glucoside is obtained from the dried potassium derivative of 
guaiacol, by dissolving it in absolute alcohol with an equivalent weight 
of acetochlorhydroso, After remaining two or three days and filtering 
from potassium chloride, the solution on evaporation leaves the 
'glucoside in fine white needles, ethyl acetate being at the same time 
given off. It is very soluble in hot water, and sparingly in alcohol 
and benzene. The crystals melt at 156-5—157°, and have a very 
bitter taste. The glucoside does not reduce silver nitrate or Fehling’s 
solution even on boiling. It is decomposed by acids and alkalis into 
guaiacol and dextrose. The aqueous solution gives no coloration with 
ferric chloride. 

Mugenol glucoside is obtained by the action of acetochlorhydrose on 
potassium eugenol. A mixture of the absolute alcoholic solutions of 
these bodies in equivalent proportions is allowed to remain a few 
days, and filtered from potassium chloride; on exposure to the air, 
the filtrate solidifies to clusters of needles. The crystals melt at 132°, 
and are readily soluble in hot water and alcohol, sparingly in hot 
benzene, and insoluble in cold benzene and ether. The aqueous 
solution reduces Fehling’s solution on long boiling, but does not 
attack ammoniac**! silver nitrate. Dilute acids convert it into eugenol 
and dextrose. J. K. 0 . 

Direct Replacement of the Amido-group in Aromatic Amines 
by the Halogens. By S. M. Losanotoh IS, 39—41),— The 

author finds that when the aromatic amines are treated with a mix¬ 
ture of a halogen acid and nitric acid, a great part of the amine is 
converted into the halogen compound. Halogen substituted phenols 
and other halogen-denvatives are also amongst the products of 
decomposition. With hydrochloric and nitric acids, aniline yields 
chlorobenzene, chloropheaol, and a resinous product which is con¬ 
verted into chloranii when heated with aqua-regia. With hydro- 
bromic and nitric acids, aniline yields bromobenzene, para-dibromo- 
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benzene, and orthobromophenol; hydriodic and nitric acids yield 
iodobenzene and iodophenol. With hydrochloric and nitric acids, 
ortho- and para-tolnidine yield ortho- and para-ehlorotolaene, but no 
chlorocresols were obtained; paranitraniline yields parachloronitro- 
benzene; tribromaniline yields bromotriehlorobenzene. With hydro- 
bromic and nitric acids, tribromaniline gives tetrabromobenzene; and 
with hydriodic acid dibromodiiodobenzene. 

Aromatic hydrocarbons and other compounds can also be readily 
converted into halogen-derivatives by tbe help of these mixed acids. 

L. T. T. 

Symmetrical Metaxylidine and Symmetrical Xylenol. By A. 

Thol ( Ber .> 18, 359—362) .^Nitrometatoluic add , N0 2 .C$H 8 Me.C00H, 
is prepared by the oxidation of the nitroxylene described by Wroblew- 
ski (Abstr., 1881, 433). It forms crystalline nodules or colourless 
needles, melts at 167°, and is readily soluble in alcohol, ether, and 
hot water. The barium salt crystallises with 4 mols. H 2 0 in micro¬ 
scopic needles. As this acid differs from the three known nitro- 
metatoluic acids, it follows that it must be the fourth possible acid of 
the constitution [Me: CO OH : NO* = 1 *. 3: 5]. This was confirmed 
by reduction and conversion into the corresponding hydroxy-acid, 
when Jacobsen’s symmetrical hydroxytoluic acid was obtained. From 
this result, it further follows that the metaxylidine and nitroxyl- 
idine described by Wroblewski (loo. dt.) are the symmetrical com¬ 
pounds. Symmetrical metaxylenol , CsHgMea.OH, crystallises in slender 
white needles, melts at 64°, and boils at 219*5°. It does not give a 
coloration with ferric chloride. The sodium compound, OeHsMejj.ObTa, 
crystallises in large colourless tables. The tribromo-derivative crys¬ 
tallises in slender interlaced needles and melts at 162*5°. 

a. j, a. 

Fseudocumidine. By S. Haller ( Ber .> 18, 89—94). — The 
researches of Hofmann (Abstr., 1883, 324) and of Liebermann and 
v. Kostanecki (Abstr., 1884, 1146) seem to show that the commercial 
cumidine prepared from dimethylxylidine, is identical with Schaper’s 
pseudocumidine ( Zeit . /. Chem 1867, 13), and therefore has the 
constitution OsHaMejj.NHa [NH a : Me 3 = 1:2 :4:5]. The present in¬ 
vestigation of this commercial cumidine was undertaken to confirm 
these results. 

Diazoeumidine sulphate was treated with alcohol in order to obtain 
the corresponding cumene. Instead of this, the ethyl ether of pseudo* 
cumenol, CgHsMes.QFt, was formed. The hydrocarbon was, however, 
easily obtained by a method privately communicated to the author by 
Baeyer. This consists in treating the hydrazine with a solution of 
copper sulphate. 

: Sodium diazo-pseudommene sulphite, C6H 2 Me3.$VSOsNa+2JH a O, was 
obtained by mixing solutions of the diazo-chloride and sodium sulphite. 
It is easily soluble in water and crystallises in yellow scales. When 
boiled with water or acids, it yields pseudocumenol. Sodium pseudo- 
eumyl-hydraziwe sulphite, C B H 2 Me s .N 2 H 2 .S 03 Na + l£H a O, was obtained 
fey the reduction of the diazo-eompound with zinc and acetic acid. It 
..^fy^fees in glistening scales easily soluble in boiling water. It 
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redaces Eehling’s and ammoniacal silver eolations, and decomposes 
an 110°. Pseudocumylhydrazine, CaHsMea.N^Ha, crystallises in colour¬ 
less needles melting at 120°. It is easily soluble in alcohol, ether, 
and chloroform, very sparingly in water and alkalis. Its hydro¬ 
chloride crystallises in yellowish needles. The hydrazine was boiled 
with four times its weight of water, and a 10 per cent, solution of 
copper sulphate allowed to drop iu. Each drop produced a reddish- 
brown precipitate, which quickly decomposed, nitrogen being evolved, 
and cuprous oxide and a brown oil being produced. This oil, when 
purified, boiled at 169—1*70°, and the author established its identity 
with pseudocumene by preparing from it the characteristic mono- 
chloro-, monobromo-, and trinitro-derivatives, durylonitrile, and 
durylic acid. It is thus clear that the commercial cumidine in ques¬ 
tion is identical with pseudooumidine, L. T. T. 

Paramidoctylbenzene, Paramidocaprylbenzene, and Amid- 
octyltoluene. By A. Behan (Ber., 18, 131—149). Parcmidoctyl- 
benzene , C 8 Hn.C 0 H 4 .NH 2 , is obtained on heating normal octyl alcohol 
(7 grams) with 25 grams aniline zinc chloride (2 mols. aniline to 1 mol. 
zinc chloride) for about eight hours at 270—280°. The product is 
treated with warm dilute hydrochloric acid, an excess of ammonia added, 
and the mixture when cold extracted with ether; the ether is then 
distilled off and the oil fractioned. The fraction 300—320° is treated 
with dilute sulphurio acid, the precipitated sulphate well washed with 
water, treated with boiling alcohol, and decomposed by means of soda 
solution. Amidoctylbenzene boils at 310—311°, is colourless and 
odourless when freshly distilled, but becomes coloured by exposure 
to air. When cooled it solidifies to large colourless plates melting 
at 19*5°. It is moderately volatile in steam. The hydrochloride , 
Ci 4 H 2 8 N,HCl, sulphate , (OuHaaN^H^SO*, andcwWe, (CuH^N^HaCsOi, 
are well characterised salts. 

Formylphenoctylamine ( formylamidoctylbenzene ), 

C 8 Hn.CflH 4 .NH.CHO, 

obtained by the action of formic acid on amidoctylbenzene, forms 
large white lustrous scales melting at 56°, is almost insoluble in warm 
water, but readily soluble in warm alcohol and ether. AcetylphmootyU 
amine f C 0 Hi^C*H 4 .NH 5 n, obtained from amidoctylbenzene and acetic 
anhydride, forms large colourless scales or plates melting at 93°, it is 
insoluble in water, readily soluble in alcohol, ether, and light petro¬ 
leum. Benzoylphetwctylamine , O&Hn.GaH^NHBi, is prepared from 
amidoctylbenzene and benzoic chloride. It forms large white lustrous 
scales, melts at 117°, is insoluble in hot water, but dissolves readily in 
warm alcohol hud ether; it may be heated with aqueous soda without 
decomposition. Amidoctylbenzene may be converted (by means of 
the dfazo-reaction) into pariodoctylbenmie , CgHif.CeH*!; this is a 
heavy yellowish oil, which boils at 318—320°, and does not solidify 
in a freezing mixture; when oxidised by chromic acid, it yields 
pariodobenzoic acid (m. p, 266°), showing that amidoctylbenzene is a 
para-derivative. When formylphenoctylamine is distilled with zinc- 
dust, octylbemomtrile is obtained (see Abstr., 1884, 734), This boils 
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at about 312°, and is converted by saponification into parody lbenzoic 
acid, CgHiT.CeH^.CaOH, which melts at 139°.. 

Pcuramidocaprylbenzene (paraphencaprylamine'), CsH 17 .CeH 4 .NH 2 , is 
obtained in the same way as the octyl-compound, and forms a colour¬ 
less and odourless oil which boils at 290—292° (corr.), and does not 
solidify at — 20°. The oxalate , (CuHsaN^HaCgO*, and sulphate are more 
soluble than the corresponding salts of amidoctylbenzene. The acetyl- 
derivative could not be obtained in the solid state, whilst the benzoyl- 
derivative, C 8 H 17 .CeH 4 .NHBz, forms slender white needles melting at 
109°. Pariodocaprylbenzenei s a yellow oily liquid boiling at 304—305°; 
it yields pariodobenzoic acid on oxidation. Paramidoctylbenzene 
and paramidocaprylbenzene may also be obtained by heating octyl or 
capryl alcohol with aniline hydrochloride, but the yield is smaller than 
by the method above described. 

Amidoctyltoluene ( toloctylamine ), CsH 17 .CeH 3 Me.NH 2 , is prepared by 
heating 8 grams normal octyl alcohol with 30 grams orthotoluidine 
zinc chloride for 7 —8 hours at 280°. It is an odourless and colourless 
oil, boiling at 324—326°, and does not solidify at —20°. The 
hydrochloride , CisH 2 fi N,HCl, sulphate , (C 15 H 25 N ) 2 H 2 S 204 , and oxalate, 
(Cis^sN^^CaCh, form well crystallised salts. Acetyltolodylamine , 
G 8 Hi 7 .C 7 BU.NH 55 , forms slender white needles, melting at 81 a , and 
readily soluble in warm alcohol and ether. Benzoyltolodylamine, 
CaHn.C 7 H 6 .NHBz, crystallises in large white lustrous scales, melts at 
117°, and dissolves readily in warm alcohol, sparingly in ether. 

A. K. M. 

Action of Bromine on Propenylphenylenediamine. By E. G. 

Smith (Amer. Chem. J., 6,' 172 — 178).— Orthonitroprnpionanilide, 
NO2.CeH4.NH.COEt [1 : 2], is prepared by treating orthonitraniline 
(melting at 71°) with propionic chloride*, it is soluble in water, 
alcohol, ether, and benzene, and separates from its solutions in lemon- 
yellow scales, melting at 63°. Treated with reducing agents, it forms 

TVT 

propenylphenylenediamine, , C 6 H 4 <-^g-^>CEfc, identical with that de¬ 
scribed by Wundt (Abstr., 1878, 668 ). This base forms a seines of 
well-defined salts, which crystallise without water of crystallisation, 
Th & hydrochloride, C 9 HioN 2 ,HCl, forms long colourless crystals 5 the 
platinochloride, (C fl HioN 2 ) 8 ,H 2 ptCl 6 , forms bright orange-red crystals. 
The mermrio-chloride , (CgH^Ng^HgHgCh, crystallises m long colour¬ 
less needles. 

p Bromine-water reacts on propenylphenylenediamine, forming a 
dibromo- and tribromo-derivative, and a small quantity of an acid 
which has not been investigated. Propenyldibromophenylenediamine 
C*HaBr*(N 2 C 3 H 0 ), is sparingly soluble iu water, but readily soluble 
in benzene, ether, dilute alcohol, and strong soda solution 5 it 
melts at 224—226°. The nitrate and hydrochloride of this base are 
soluble in water, and crystallise well; the platinochloride, 

(C^HaBr^^PtClg, 
forms orange-red crystals. 

! Bropenyliribromoph^nylenediamine, C 6 HBr 3 (N 2 CaH 6 ), forms pale- 
crystals, -which are sparingly soluble in a^oohol, ether, 
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benzene, and hot water; it melts at 257—262°. Its hydrochloride, 
CoH 7 Br 3 lN 2 } HCl *f 2H a O, forms small transparent crystals which are 
soluble in water. P. P. B. 

Oxidation of Aromatic Amines. By J. Barziloyskt (J. Buss. 
Chem. Soc ,, 1885, 38).—This is a continuation of the author’s work 
(Abstr., 1879, 237). In the present paper he states that the ruby- 
coloured azo-compound, CasHaeN*, obtained by him, and since examined 
by Klinger and Pitschke (this vol., p. 151), is a product of the oxidation 
of paratoluidine alone, and can be obtained by oxidising the salts of 
this base, whence he concludes that it cannot have the constitution 
CaiH^KHa^.N^Hs, as suggested by Klinger and Pitschke, and in 
fact must contain less hydrogen than is required by this formula. 

A. T. 

Action of Alcohol on Diazo-compounds. By I. Remsen (Ber„ 
18, 65—66).—Refemng to.the recent communications of Hofmann, 
Hallen, and Wroblewski, the author calls attention to, the fact that 
Brown (Abstr., 1883, 471) observed the introduction of the ethoxyl- 
group by the decomposition of a diazo-compound with alcohol, and 
that similar observations had previously been made by Hayduck (this 
Journal, 1874, 1094) and Zander (Abstr., 1880, 122). By treatment 
of the diazo-derivative of amidotoluenesulphonic acid, 

, SO3H.CflH3Me.NTH3 [Me : SOaH i NH3 = 1:2: 4], 

with alcohol, Palmer has lately obtained a mixture of efchoxytoluene- 
sulphonic and toluene-sulphonic acids. L. T, T. 

Biazo-compounds. By K. Gasiorowski and A. Wa¥ss (Ber., 18, 
337—338).—Ibhas been shown by Effront (this vol,, p. 152) that hydro¬ 
carbons are formed by the action of stannous salts on the chlorides of 
diazo-compounds. The authors are extending this reaction. The 
action of stannous formate on diazobenzene formate yields small quan¬ 
tities of benzene, diphenyl, and a nitrogenous explosive oil boiling at, 
165°. Larger quantities of benzene and diphenyl are obtained on 
substituting stannous chloride for the formate, whilst by using stan¬ 
nous chloride and hydrochloric acid, not inconsiderable quantities of 
chlorobenzene are formed. Diazobenzene chloride when heated in 
aqueous solution with excess of hydrochloric acid, yields phenol and 
chlorobenzene. Bromobenzene is similarly formed, but in larger 
quantity, by the action of an excess of hydrobromic acid on diazo¬ 
benzene bromide. A. J. G. 

Colouring Matters from Phenols, By H. Brunner and W. 
Robert (Ber., 18,373—375),—In the preparation of nitroso-resorcinol, 
bv the action of amyl nitrite on the monosodium derivative of the 
phenol, and subsequent precipitation with dilute sulphuric acid, it wan 
found that after a time the wash Water deposited dark crusts of a mix¬ 
ture of two compounds, distinguished by the difference of their solu¬ 
bility in ether. The colouring matter soluble in ether, 0 18 Hi 6 K06, forms 
a oantharadine-green mass, soluble in alkalis, with bluish-violet colour 
and reddish-brown fluorescence, in concentrated hydrochloric acid with 
red, and in concentrated sulphuric acid with blue colour. It appears 
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probable that it may be formed by condensation from 2 mols. of resor¬ 
cinol and 1 mol. of nitroresorcinol, and have the formula 

C 6 H 3 COH) 2 .^(O.C 6 H 4 .OH) 2 . 

The substance insoluble in ether forms a brown mass, soluble iu 
alkalis to a dirty violet liquid without fluorescence, and in sulphuric 
acid to a blue liquid. It could not be obtained sufficiently pure for 
analysis. A. J. G. 

Resorcinol Dyes. By P. Weselsky and R. Benedikt (. Monatsk . 
Cbem., 5, 605—614).—A considerable portion of this paper is taken 
up with criticisms on Brunner and Cramer’s work on this subject 
(Abstr., 1884, 1833). “ Weselsky’s resorcinol,” when reduced in 
ammoniacal solution by means of zinc-dust or hydrogen sodium sul¬ 
phite, yields diazoresorufin ; a similar result is obtained by reduction 
with other alkaline reducing agents, or by an acid solution of ferrous 
chloride. “* Fluorescent resorcinol blue ” is prepared by adding bromine 
to a solution of <£ diazoresorcinol ” in potassium carbonate, and precipi¬ 
tating with hydrochloric acid. It forms small needles of greenish 
lustre, very sparingly soluble in water or absolute alcohol, more solu¬ 
ble in dilute alcohol. The solution is blue, and shows a strong red 
fluorescence. In acid baths, it dyes silk and wool blue, with red 
fluorescence. A non-fluorescent blue is obtained by the action of 
bromine-water on a dilute alkaline solution of £< diazoresorcinol.” It 
forms green needles, and dissolves in alcohol or sulphuric acid to pure 
blue non-fluorescent liquids. It dyes silk and wool a very fine blue, 
but in the dyeing is very readily converted into the fluorescent blue, a 
change also readily effected by reducing agents, or by heating with 
sulphuric acid. A. J. G. 

Conversion of Organic Isocyanates into Thiocarbimides. 

By A. Michael and G. M. Palmer (Amer. Ohem. X, 6, 257—*260)._ 

Phenyl isocyanate and phosphorus pentasulphide were heated together 
at 160°, when phenylthiocarbimide was formed in almost theoretical 
quantity. This reaction appears to he a general one, as ethyl thio¬ 
carbimide may be formed in a similar manner. By the action ox phos¬ 
phorus pentasulphide on phenylurethane, phenylthiocarbimide is 
formed. jj 

Renzylarsines. By A. Micfaelis and U. Paetow (Per., 18, 41_ 

45).—In continuation of the Work of Michaelis in conjunction with 
other investigators (Abstr., 1882, 1062; 1883, 185, 327 ; 1884, 1135, 
1180), the authors have studied the action of sodium on mixtures of 
benzyl and arsenious chlorides (in ethereal solution). .The reaction is 
much slower than when chlorobenzene is employed; when arsenious 
chloride is in excess, no reaction takes place; when benzyl chloride pre¬ 
ponderates, a good deal of dibenzyl is formed. If a mixture of 1 mol. 
arsqnious chloride and 2 mols. benzyl chloride, diluted with four times 
|ts volume of ether, is treated with the ealculated quantity of sddium 
action takes place, dibenzylarsine trichloride, (GrH?)*AsCl« 



ORGANIC CHEMISTRY* 527 

and tribenzylarsine dichloride being formed, according to the equations 
2 G 7 H 7 CI + AsCla + 2Na = (C 7 H 7 ) 3 AsC 1 3 + 2NaCl and 3C 7 H 7 Cl + 
AsC 1 3 -+■ 4Na = (C 7 H 7 ) 3 AsCl 2 + 4NaCl. If, however, after the 
addition of the sodium, a little pure ethyl acetate is added, a violent 
reaction at once sets in, so that the vessel must he well cooled. Tn- 
benzylarsine , As(C 7 H 7 ) 3 , is then formed in addition to the above two, 
the proportion being greater the better the mixture is cooled during 
the reaction. 

The product from the reaction without ethyl acetate was, after dis¬ 
tilling off the ether, treated with wet ether. The arsine chlorides 
were oxidised and rendered insoluble in ether, whilst the resinous 
matter went into solution. The residue was then treated with dilute 
sodium hydroxide, when dibenzylarsinic acid , (CiH^AsO.OH, was 
dissolved, and tribenzylarsine oxide , As^EL^d, left. Dibenzylarsmio 
add forms white scales, sparingly soluble in ether, benzene, and cold 
water, more easily in boiling water. It melts at 2105°, and when 
dissolved in boiling dilute hydrochloric acid, yields a hydroxy chloride 
of the formula As(C 7 H 7 ) 3 (OH) 3 Cl, which melts at 128°, and is recon¬ 
verted into the acid by water. Strong hydrochloric acid decomposes 
the acid into arsenious acid, benzyl chloride, and, apparently, toluene. 
This acid, therefore, resembles cacodylic acid, and may be looked 
upon as a diphenyl-derivative of the latter. The alkaline and alkaline- 
earth salts are soluble, the silver salt insoluble, Tribenzylarsme oxide 
crystallises in needles melting at 219'5°. It is sparingly soluble in 
cold, more easily in boiling water and in alcohol; insoluble in hydro¬ 
chloric acid. With hydrochloric acid, the aqueous solution yields a 
hydroxychloride > As(G 7 H 7 ) 3 C 1 . 0 H, melting at 162—163°. Tribenzyl - 
arsine is soluble in alcohol and ether; it crystallises in Bat colourless 
needles, and melts at 104°. With ethyl iodide, it yields tribenzylethyU 
arsonium iodide , As(C 7 H 7 ) 3 EtI, crystallising in white scales. It also 
combines, but only very slowly even at 200°, with benzyl chloride. It is 
isomeric with paratritolylarsine, prepared by Michaelis and La Coste* 

L. T. T. 

Action of Aldehyde on Paranitrobenzaldehyde* By 0. F. 
GfrHRi no (Ben, 18, 371—873).—Baeyer and Drewson have shown that 
orthonitro-i3-phenyllactic aldehyde is obtained by the action of ortho* 
nitrobenzaldebyde on acetaldehyde (Abstr., 1884, 58). Substituting 
the paranitro- for the ortho-compound, under like conditions, the 
author has obtained a compound of aldehyde with $armitro~8'* 
phenyllaGtic aldehyde , NOa.UaH 4 . 0 H(OH).OH 3 ,COOH; this crys¬ 
tallises in colourless prisms, melts with decomposition at 115*, and 
is readily soluble in alcohol and ether. It is less readily decom¬ 
posed than the ortho-compound. When oxidised with alkaline per¬ 
manganate, it yields paranitrobenzoic acid j with silver oxide, on the 
other hand, it is oxidised to paramtro-/3-phenyllactic acid. 

Faranitrocinmmatdehydei SfO 3 .O 0 H 4 .OH * CH.COH, is obtained by 
heating paranitro-^-phenyllactic aldehyde with acetio anhydride, or 
even by long-continued boiling with water. It forms long colourless 
needles, melts at 135®, shows the characteristic reactions of an alde¬ 
hyde, and yields paranitrocinnamio acid when oxidised with silver 
oxide* A. J. G. 
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Compounds of Benzaldehyde with Aniline Hydrochloride 
and with Stannic Chloride. By A. Elbers ( Annalen , 227, 357— 

359 ),_When benzaldehyde is added to a solution of aniline in strong 

hydrochloric acid, a crystalline compound is deposited, which is freely 
soluble in hot concentrated hydrochloric acid, but is decomposed by the 
addition of water. A yellow precipitate is also thrown down when 
stannic chloride is added to a mixture of benzaldehyde with aniline in 
hydrochloric acid solution. This consists of a mixture of the preceding 
substance with a compound of 2 mols. aniline hydrochloride, 1 mol. 
stannic chloride, and 3 mols. benzaldehyde. This double salt is less 
soluble in strong hydrochloric acid than the preceding compound. 

Actions of Sulphuric Acid on the Phenylcrotonic Acids. 

By H. Erdmann (Annalen, 227, 247—261).—I. Phenylmetkacrylic 
acid , CHPh I CMe.COOH, is most easily prepared by heating a mix¬ 
ture of sodium propionate, dried at 140° (4 mols.), and benzal- 
chloride (1 mol.) at 150 for 8 *—10 hours.' The access of air to the 
flask in which the operation is conducted must be avoided as far as 
possible, in order to minimise the formation of benzoic acid. 

Phenylmethacrylie acid is decomposed by prolonged boiling with 
sulphuric acid (60 c.c. of water to 40 c.c. acid), carbonic anhydride 
being evolved and a hydrocarbon, methronene , formed. To isolate this 
hydrocarbon, the acid mixture is neutralised with soda and extracted 
with ether. The residue, on evaporating the ether, is distilled in a 
current of steam. Methronene, Ci 8 H 20 , is a pale yellow-liquid. It 
boils at 322°, and has not been solidified. The vapour-density is 8‘06 
compared with that of air. Methronene yields a sulphonic acid and 
ayaitro-d erivaii ve, neither of which were obtained in a state of purity. 
It does not form an additive product with bromine. On oxidation 
with sulphuric acid and potassium dichroraate, it splits up into 
carbonic anhydride, anthraquinone, and acetic and benzoic acids; the 
chief product of the reaction, however, is the benzoylbenzoic acid, 
CuHio0 3j discovered by Zincke, 

The author regards methronene as p henyldimethyltetrahydro- 

T mr /CHPh.CHMe. 
naphthalene? 0 8 H 4 < _ 0 H 2 .CHMe->’ 

II. Phenylisoaroionic aod, CHPh I CH.CH 2 .COOH, front phenyl- 
paraconic acid is converted into phenylbutyrolactone by the action of 
sulphuric acid. By the action of sulphuric acid on the lactone, an 
acid is produced which has the same composition as phenylisocrotonic 
acid. The new acid crystallises in needles which melt between 175° 
and 172°, It is sparingly soluble in carbon bisulphide, water, and 
ether, and forms a very soluble calcium salt. It does not unite directly 
with bromine, but dissolves in fuming hydrobromic acid. 

w. c. w. 

Oil of Gaulthena. By H. P. Pettigrew (Pharm. X Trans. [31, 
14, 972—973).—It has been shown (Abstr., 1884, 459) that oil of 
birch is* pure methyl salicylate, and therefore differs from oil of 
gatdthetn^ Two different samples of the latter oil have now been 
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examined, the sp. gr. in both cases = T17), and were found to contain 
only 0*3 per cent, of terpene, in addition to the methyl salicylate. 

I). A. L, 

Derivatives of Hydratropic Acid. Artificial Formation of 
Phloretic Acid. By P. Trinius (Annalen, 227, 262—277).—On 
treatment with fuming nitric acid, hydratropic acid yields a mixture 
of ortho- and para-nifcrohydratropic acids. The acids may be separated 
by means of their barium salts. On concentrating the aqueous solution, 
barium paranitrohydratropate crystallises out; the filtrate is evapo¬ 
rated to dryness, the residue powdered, dried over sulphuric acid, and 
treated with absolute alcohol, which dissolves out the barium salt of 
the ortho-acid. 

Paranitrohydratropic acid, NrO2.C6H4.OHMe.COOH, is deposited as 
an oily liquid when hydrochloric acid is added to the barium salt. 
The acid soon solidifies to a white crystalline mass melting at 87°. It 
is soluble in hot water, alcohol, benzene, and carbon bisulphide. The 
barium, Balt , (CoHsNO^Ba+SHaO, and the calcium salt, (CsHeNO^Ca 
+ 2H*0, are soluble in hot water but insoluble in absolute alcohol. 
When oxidised, paranitrohydratropic acid yields paranitrobenzoic 
acid. 

Paramidohydratropic acid , NH2.CeH4.CHMe.COOH, prepared by 
reducing the nitro-acid with tin and hydrochloric acid, crystallises in 
thick plates melting at 128°. It is soluble in alcohol, ether, carbon 
bisulphide, and water. The compounds of this acid with bases easily 
decompose, but its compounds with acids are much more stable. The 
hydrochloride, C 9 H n N 0 2 ,H 01 , is very soluble in water. 

When a solution of this salt is treated with potassium nitrite, it is 
converted into parahydroxyhydratropic acid, HG.CsH 4 .CHMe. GO OH, 
which is identical with phloretic acid in every respect, with the 
exception that it does not give a green coloration with ferric chloride. 
This reaction is probably due to the presence of phloroglucinol in the 
phloretic acid* Bochleder’s ( Zeit.f\ Ohem 1868, 711) isophloretic acid 
was in all probability pure parahydroxyhydratropic acid. 

Orthonitrohydratropic acid, C* H fl N0 4 , forms colourless crystals 
melting at 110°. It is soluble in hot water, ether, and alcohol* The 
salts of the acid decompose when boiled with water. The calcium salt , 
(CsHgNO^Ca + 2H a O, dissolves in water and in absolute alcohol. It 
crystallises in needles. 

On oxidation, orthonitrohydratropic acid yields orthomtrobenzoic 
acid, 

—NH— 

Atroxmdole , is formed when granulated tin is 

added in small quantities at a time to a well-cooled mixture of ortho¬ 
nitrohydratropic and hydrochloric acids. Atroxindole melts at 119°, 
but begins to sublime at 100 °. It dissolves in alcohol, ether, hydro¬ 
chloric acid, and hot water, but is slightly decomposed by prolonged 
boiling with water. It appears to form compounds with alkalis. 
Atroxindole is isomeric with hydrocarbostyriL If the reduction of 
orthonitrohydratropic acid is not carried on at a temperature of about 
zero, only a small quantity of atroxindole is produced, and the chief 
product is a substance which melts at 195°, and is almost insoluble in 

voii. XLvm. 2 0 
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hot dilute hydrochloric acid. Atroxindole is not attacked by tin and 
hydrochloric acid. W. C. W. 

Derivatives of Bromanisio Acid. By L. Balbuno ( GazzeMa, 
14, 234—251) .—By the nitration of bromanisio acid there are pro¬ 
duced a mono- and di-nitroaniso'il, the former of which crystallises 
in white needles melting at 105°, described previously by Staedel, 
the latter in yellowish needles melting at 47°, soluble in alcohol and 
ether, insoluble in water, and converted into Laurent’s dinitro- 
bromophenol by protracted boiling with a concentrated solution of 
sodium carbonate. As this dinitro-derivative is obtained by the nitra¬ 
tion of the 1:2 bromophenol, the bromine and the methoxyl-group 
are in contiguous positions; the readiness with which the dinitro- 
bromanisoxl is saponified would seem to indicate the correctness of 
Korner’s formula 0 6 H 2 Br(N02)2.0H [0H:Br:N0 2 :TTO2=1: 2 :4 :6], 
and a similar constitution for the anisoil or corresponding methoxy- 
derivative. Thus the constitution of the bromanisio acid is probably 
expressed by the formula 

GMe.C 8 H 3 Br.COOH [OMe : Br : COOH = 1:2:4], 

from which the mononitrobromanisoil is producible by the replace¬ 
ment of the carboxylic by the nitro-group. 

JBromonitroanisic acid, OMe.CgHoBr^O^.COOH, obtained as one of 
the products of the nitration of bromanisio acid, and separated from 
the above-mentioned compound by its solubility in ammonium car¬ 
bonate, crystallises in glistening white needles, melting at 182°, 
insoluble in water, soluble in boiling alcohol. Its potassium, sodium , 
calcium, and ammonium salts crystallise in yellowish-white needles, 
its salt in stellate groups of white needles, its copper salt forms 
a sky-blue precipitate. The ethyl salt also crystallises in interlaced 
white needles melting at 85°. By reduction with ammonium 
sulphide, the nitro-acid is converted into the corresponding amido~acid, 
OMe.C 6 H 2 Br(NH 2 ).COOH, which crystallises in white needles melting 
at 185°, sparingly soluble in water, soluble in ether and alcohol; its 
hydrochloride crystallises in tufts of needles melting at 186°, 
sparingly soluble in alcohol and ether. The calcium salt crystallises 
in white needles, containing 5| mols. H s O, the barium salt with 
mols. H 2 0; the zinc, copper, and silver salts are insoluble pre¬ 
cipitates. . By reduction with zinc and hydrochloric acid, brom- 
amidoanisic acid is converted into the amidoantsic acid, 

OMe.OeH 3 (NH 2 ).COOH, 

isomeric with the acid obtained by Zinin and others by the direct 
reduction of nitroanisic acid. The former crystallises in white 
needles melting at 204°, sparingly soluble in cold water; its calcium 
and silver salts are sparingly soluble precipitates ; its platinochloride 
forms yellowish grouped prisms, readily decomposed with separation 
of platinum. It is probable, inasmuch as it has been shown that in 
Zinin’s amido-anisic acid the amido- and methoxy-groupings are in 
contiguous positions, that the constitution of the above acid is 
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OMe.C«H 3 (NH 2 ).COOH [OMe: NH*: COOH = 1:3:4], 
and that the brominated acid from which it is derived can be repre¬ 
sented either by the formula 

OMe.OeHaBr(NE»).COOH [OMe : Br : OOOH : NH* = 

1 : 8 : 4 : 5 or 1 s 2 : 4 : 3] 

The author proposes to carry on further investigations to decide 
between the two possible formulae. V. H. V. 

Synthesis of Nitrococeusic Acid. By S. v. Kostaxecke and 
S. Niementgwski (iter., 18, 250—255).—Nitrococeusic acid was shown 
by Liebermann and v. Dorp to be a trinitrocresotic acid (this Journal, 
1871, 913). Nolting and Salis (Abstr., 1883,59) found that of the 
three isomeric cresols, the meta-compound alone yields a trinitro- 
derivative, and to this they assigned the constitution 

[Me : NO a : OH: NO*: NO* = 1: 2: 3: 4 : 6]. 

Assuming that the trinitrocresol from nitrococeusic acid is identical 
with Nolting and Salis’s trinitrocresol (which the authors prove to 
be the case, see below), there remains only one position [5] for the 
carboxyl-group in nitrococeusic acid. Silver oxide dissolves in a 
boiling solution of the acid with evolution of carbonic anhydride as 
stated by He la Hue, but the product is found to be the silver deriva¬ 
tive of trinitrocresol, CsHMe^NO^.OAg. This trinitrocresol agrees 
with that of Nolting and Salis, not only in its melting point (106°) 
but also in yielding a naphthalene compound melting at 126—127% so 
that there is no doubt that the two are identical. 

Nitrococeusic acid is obtained by the nitration of symmetrical 
hydroxytoluic acid. The identity of the product is confirmed by its 
composition, solubility, behaviour on heating, properties of its barium 
salt, and by its yielding a trinitrocresol when heated with water at 
180°. This melts at 106°, yields the characteristic silver salt crystal* 
lising in yellow prisms, and the naphthalene compound melting at 
126~*127 0 * The property possessed by nitrococeusic acid of readily 
yielding carbonic anhydride when boiled with silver oxide appears t# 
be due to the presence of nitro*groups, as the me tahy droxy mefcatoluic 
acid is only slightly decomposed by the same treatment. 

Concentrated sulphuric acid reacts with symmetrical hydroxytoluic 
acid in the same way as with metahydroxybenzoio acid. The product 
may be separated into two portions by the action of baryta-water. 
The insoluble portion, corresponding to anthrarufin, yields a red 
fluorescent solution with concentrated sulphuric acid, the spectrum of 
which is almost coincident with that ox anthrarufin; the alkaline 
solutions are golden-yellow, This dimdhylantlirarufin, 

OH.O s H 9 Me<Q0>C s HjMe.OH, 

forms yellow, silky needles melting at 300°. The portion soluble in 
baryta-water appears to contain two isomeric substances, which, how¬ 
ever, have not yet been examined. A. K. M. 

Phenoxymucobromic Acid. By H. B. Hill and B. K. Stevexs 
(Amer. Ohem. 6, 187—194).—-The formation of this acid from 

2 o 2 
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potassium phenate and mucobromic acid lias been already described 
by one of the authors (Abstr., 1884, 731). It is most advantageously 
obtained by adding mucobromic acid to a solution of phenol dis¬ 
solved in an excess of potassium hydroxide; in a short time crystals of 
the potassium salt of the new acid separate out, and are collected on a 
filter and subsequently decomposed by hydrochloric acid. 

Phenoxymucobrowiic acid, PhO.ChHsBrCb, so obtained, forms small, 
flat, concentrically grouped prisms; it melts at 104—105°, and is 
readily soluble in hot water, alcohol, or ether, and soluble in hot 
benzene or chloroform, but almost insoluble in carbon bisulphide or 
light petroleum. The aqueous solution of the acid reduces silver 
oxide on warming, and gives a white precipitate with ferric chloride. 
The potassium salt, PhO.CiHBr0 3 K, forms oblique tabular crystals 
soluble in cold water; the barium salt, (PhO.C 4 HBrO:0aBa + 
3H 3 0, crystallises in easily soluble leafy rhombic crystals. Phenoxy¬ 
mucobromic acid, like mucobromic acid (loo, tit), is decomposed by 
alkalis, and yields a corresponding acrylic acid. 

Phenoxybromoacrylic acid, PhO.CyEUBrCh, is obtained from its potas¬ 
sium salt, which, together with potassium formate, results from the 
decomposition of potassium phenoxymucobromate by potassium 
hydroxide. It crystallises from hot water in long silky needles 
melting at 138°, is sparingly soluble in hot water, very readily 
soluble in ether or alcohol, and soluble in warm chloroform or 
benzene. The potassium salt, PhO.C a HBr0 3 K, crystallises in rhombic 
plates ; the barium salt, (Ph0.C 3 HBr0 2 ) 2 Ba + £H 2 0, forms groups of 
radiating prisms, and the calcium salt also crystallises with 5H 2 0 
in clusters of needles. The silver salt, PhO.C 3 HBrQ*Ag, crystal¬ 
lises in needles, dissolving in warm water without decomposition. 
Phenoxybromoacrylic acid is not attacked by alkalis. 

Phenoxybromomaldc acid, Ph0.C4H 2 Br0 4 , is obtained when a solution 
of phenoxymucobromic acid is warmed with silver oxide. It crystal¬ 
lises in the form of fine felted needles melting at 103—104°. The 
silver salt, PhQ.C 4 Br04Ag 2 , forms clusters of rhombic plates soluble in 
hot water. 

The author regards the constitution of phenoxymucobromic and 
phenoxybromoacrylic acids as expressed by the following formulas:— 

OHO.CBr: C(OPh).COOH and CHBr: C(OPh).COOH. 

P. P. B, 

Action of Potassium Cyanide on Phthalide. By W. Wis- 
ucotus (JBer,, 18, 172—174).—A mixture of potassium cyanide and 
phthalide is heated for three or four hours at 180—185°, and the pro- ’ 
.. duct when cold is dissolved in a little cold water. Acid is then 
added in sufficient quantity to produce a permanent coloration, the im¬ 
purities filtered off, and the filtrate treated with an excess of acid which 
throws down benzylvymideortftocarboxyUc acid, COOH.C 6 H 4 .CH 2 .CbJ', 
as a bright yellow powder. It is insoluble in water, hut very 
readily soluble in alcohol, ether, benzene, and chloroform, and melts, 
at 116°. The silver, barium, and calcium salts, (C a H fl 0 2 K) 2 Ca+2H 2 0^ 
described. When the acid is boiled with an excess of dilute 
ammonia is evolved and. p henylacdorthocarboxylic acid y 
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COOH.CsHi.CHg.COOH, is obtained. This dissolves readily in alcohol 
and hot water, more sparingly in cold water and ether, and is inso¬ 
luble in benzene and chloroform; it melts at 173*5° with separation 
of water, and suffers complete decomposition at higher temperatures. 
The silver salt, OgHeOiAga, calcium salt, C 9 H 6 040a + 2H 2 0, and 
barium salt, C 9 H 8 04Ba, are described. When the calcium salt is 
heated with soda-lime, toluene is obtained. The anhydride, CoHaO^, 
is readily obtained by the action of acetic chloride on phenylacetortho- 
carboxylic acid, according to Anschutz’s method (this vol., p. 243). 
It dissolves readily in ether and in chloroform, and crystallises from 
benzene in long prisms melting at 140*5—141°. A. K, M. 

Hydrindonaphtbienecarboxylic Acid. By E. Scherks (Her., 
18, 378—383).—This acid was obtained by Baeyer and Perkin by the 
dry distillation of the dicarboxylic acid prepared by the action of 
ethylic sodomalonate on orthoxylene bromide (Abstr., 1884, 752). 
It can be more economically prepared by acting on ethylic sodaceto- 
acetate with ortho-xylene bromide, and saponifying the product with 
alcoholic potash. By oxidation with a strongly alkaline perman¬ 
ganate solution, it yields a small quantity of phthalic acid, together 
with orthocarboxylic - phenylgloxyUc add, COOH.CsH^CO.COOH. 
This acid is obtained in nearly the theoretical quantity; it is crys¬ 
talline, melts at 138—140°, yields a sublimate of phthalic anhydride 
on further heating, and is readily soluble in water. The barium salt, 
C9H4O5B& + 2H a O, crystallises in colourless hexagonal tables, very 
sparingly soluble in water. The acid appears to be identical with that 
obtained by Zincke and Breuer (this vol., p. 270), by the oxidation of 
the oxyquinone prepared from cinnamic alcohol, although the melting 
point of this latter acid is given as 177—197°* 

PIT 

Phthalidcarboxylic acid, CO<_Qj t >CH.COOH, is prepared by the 

action of sodium amalgam on orthocarboxylic-phenylglyoxylle acid; 
it eiystallis.es in silky plates, melts at 149*5° (uncorr.), and is readily 
soluble in water and chloroform. When heated at 180°, carbonic 
anhydride is abundantly evolved and phthalide formed. 

A. J. Gh 

Amidobenzoic Acid Derivatives of Succinic, Sebacic, and 
Phthalic Acids, By G. Pelizzari (Bar.. 18, 214—216).—This is 
a continuation of SchifFs work oh oxalamido-acids (Abstr., 1884, 

, 906). When a solution of metamidobenzoio acid (10 grams) in ethyl 
succinate (20 c.c,) and alcohol (10 c.c.) is boiled for two days in a 
reflux apparatus, succinyldibenzamic acid , CaH 4 (C0.]SrH,06H4.C00Hh, 
mi ethyl bmwmmocimte , COQH.CeH4,NH,0O,0aH4.COQBt, are pro¬ 
duced; the former, which was described by Muretow (this Journal, 
1872, 1097), separates as a white crystalline powder. The more 
soluble ethyl benzamsucoinate crystallises from hot water in lustrous 
scales melting at 174°. With ammonia, it yields benzarnsucdnamide, 
OOOH.OaH 4 .N‘H.OO.O !i H4.00NHa, melting at 228—229°, and with 
aniline, bemamsumnaniUde, OOOH.CeH4.NH.OO.CaH4.OO.NHPh, 
melting at 252°. Benzawiswcimo add, obtained by saponifying the 
ethyl salt with barium hydroxide, forms colourless prisms melting at 
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222—223°. It loses 1 mol. H 2 0 when melted, and is converted into 
sucdnylamidobenzoic acid, C 2 H 4 <^qq)>N.C 6 H 4 .COOII, melting at 235 
(see also Muretow, loc. cit). 

When ethyl sebate (30 c.c.) is boiled with amidobenzoic acid 
(10 grams) and alcohol (10 c.c.), sebacyldibenzamic acid , 

C 8 H 16 (OO.NH.C 6 H4.COOH) 2 , 

and ethyl bmzamsebaie , COOH.CeH^STH.CO.CaHie.COOEt, are pro¬ 
duced; the first forms a white powder sparingly soluble in the 
nsnal solvents, melts at 275°, and yields readily soluble salts with the 
alkalis. Ethyl benzamsebate forms lustrous scales melting at 146°, 
and yields a barium salt crystallising in magnificent silvery plates. 
Ammonia and aniline react on the ether only at a moderately high 
temperature, with production of amidobenzoic acid, amidobenzanilide, 
sebamide, and sebanilide; this last substance forms silvery scales 
meltingatl98°. Benzamsebacic acid , COOH.CflHi.KH.CO.CsHi^.OOOH, 
forms colourless prisms melting at 192—193°. 

Ethyl phthalate reacts with amidobenzoic acid in the absence of 

alcohol, yielding phthalamidobenzoic acid , CeHi^QQ^hT.CsHi.COOH, 

melting at 282°, and ethyl phthalamidobenzoatc , crystallising in colour¬ 
less, concentrically grouped needles melting at 152°, This ether 
is, also obtained on heating phthalamidobenzoic acid with ethyl 
phthalate. A. K. M, 

Compounds of Hydrazines with Ketonie and Aldehydic 
Acids, By A. Elbers ( [Annalen , 227, 340—357),— Phenylhydrazine~ 
phenylglyoxylic acid is precipitated when hydrochloric acid solutions 
of phenylhydrazine and. phenylglyoxylic acid are mixed together. 
The acid is soluble in ether, chloroform, benzene, and also, with partial 
decomposition, in hot alcohol. It melts at 153° with evolution of 
carbonic anhydride and formation of benzylidenephenylhydrazine; 
N 2 HPh:CPh.COOH==]Sr 2 HPh :CHPh + 00 2 . On reduction with 
sodium amalgam, the acid decomposes into aniline and phenylamido- 
ac^ticacid. 

Phmyihyd^azidophmylaceiic acid, IST 2 H 2 Ph.CHPh.COOH, is formed 
as an intermediate product in this reaction. It resembles phenyl* 
hydrazidopropionic acid in its properties (Fischer and Jour dan, 
Abstr., 1884, 53). The acid melts at 158° with decomposition, forming 
benzylidenephenylhydrazine. 

Mthylphmylhydrazin&phenylglyoxylic add , N 2 EtPh I OPh.COOH, 
is formed together with a substance of the composition OuHtfKgO* 
when phenylglyoxylic acid is added to a solution of ethylphenyl- 
hydrazine in glacial acetic acid. The crude product is dried, ex¬ 
tracted with ether, and treated with caustic soda, which dissolves out 
the ethylphenylhydrazinephenylglyoxylic acid. On recry,stallisation 
from alcohol; the acid is obtained in rhombic plates, melting at 109° 
with decomposition. It is decomposed by boiling with hydrochloric 
acid, yielding ethylaniline and benzaldehyde, and on reduction with 
. it splits up into ethylaniline and phenylamido* 
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acetic acid.' The compound of the composition C^H^NsC), -which is 
insoluble in caustic soda, appears to be an amide of ethylphenylhydra- 
zinephenylglyoxylie acid. 

MethylphenylJiydrazineplieriylglyoxylic acid crystallises in plates and is 
soluble in alcohol, ethyl acetate, benzene, and acetone. It melts at 
116° with decomposition, splitting up into carbonic anhydride, benz- 
aldehyde, methylaniline, and benzylidene-methylphenylbydrazine. 
The latter forms needle-shaped crystals, which soften at 102° and 
melt at 104*5°. 

Phenylhydrazineglyoxylic acid , F 2 HPh .* CH.COOH, is soluble in 
alcohol, acetone, and acetic acid; also in water with slight decom¬ 
position. The acid decomposes when it is heated to 137°, yielding 
aniline, ammonia, hydrocyanic acid, and other products. On cautious 
reduction with sodium amalgam, phenylhydrazidoacetic add is ob¬ 
tained. It is deposited from an alcoholic solution in silvery plates 
melting at 157° with decomposition. 

PthylphenylhydrazineglyoxyUc acid , N 2 EtPh ! OH.COOH, crystal¬ 
lises in needles melting at 121° with decomposition. The acid is 
soluble in the usual solvents. 

Pkenylliycbrazinemesoxalic acid , F 2 HPh ! C(COOH) 2 , melts between 
158° and 164°. It crystallises easily from its solutions in alcohol, ethyl 
acetate, acetic acid, benzene, acetone, and hot water. 

Pthylphenylhydrazineglyoxal , F 2 EtPk l OH.OH I FJStPh, is pre¬ 
cipitated when the sodium sulphite compound of glvoxal is added 
to a slightly acid solution of ethylphenylhydrazine. The compound 
is soluble in benzene, ethyl acetate, chloroform, acetone, and oarbon 
bisulphide. It melts at 148—149° and decomposes at a higher tem¬ 
perature. w. c. w. 

Orthonitranilinesulphonic Acid: New Method of Preparing 
Orthonitraniline. By R. Nibtzki and T. Bjwokiskb (Ber *, 18, 
294—296). — Orthonitranilinesulphonic acid , FH 2 . O fl H 3 (NO*). SOsH 
[1:2:4], is obtained by nitrating sodium acetylsnlpbanilate, and 
afterwards boiling the product of the reaction with dilute sulphuric 
acid to complete the removal of the acetyl-group; it is also ob¬ 
tained by treating acetanilide with Fordhausen sulphuric acid, and 
then nitrating the sulphonio acid formed. The potassium salt, 
NOs.CeH^NH^.SOsK, crystallises in lustrous brown plates. By- 
heating it with concentrated hydrochloric acid at 170—180°, the sul- 
phonic group is readily eliminated and orthonitraniline formed. This 
process is recommended as being the most convenient for the prepara¬ 
tion of orthonitraniline. A. J, G. 

New Synthesis of Aromatic Sulphones. By R. Orro (Ber., 18, 
246—260),—This consists in heating mercury diphenyl with benzene- 
sulphonio chloride and benzene in sealed tubes at 160°; the liquid 
becomes dark coloured, mercury-phenyl chloride is produced together 
with benzenesulphone; the yield of this is, however, small, being at 
most 1 gram from 20 grams of mercury-diphenyl. Benzenesulphonic 
chloride and mercury-diphenyl do not appear to react to any appreci¬ 
able extent when heated at the atmospheric pressure* When the 
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experiment is performed below 160°, the liquid does not become so 
dark, but the reaction is extremely slow. If equal parts of mercury- 
diphenyl and benzenesulphonic chloride are heated at about 254°, 
without the addition of benzene, a violent reaction occurs, mercury 
and benzene vapours, also hydrogen chloride and diphenyl are given 
off, whilst tar-like and frequently black carbonaceous products are pro¬ 
duced. Similar results are obtained on heating mercury-diphenyl 
with 5—6 times its weight of benzenesulphonic chloride in a closed 
tube; but in this case compounds of mercaptan-like odour and sul¬ 
phurous anhydride were also produced. 

Phenylyaratolylmlphone may likewise be obtained in small quantity 
by heating mercury-diphenyl with tolueneparasulphonic chloride and 
benzene for 15. hours at 120°. A. K. M. 

Action of Sodium Phenylsulphinate on Methylene Iodide. 

By A. Michael and G. M. Palmer ( Amer. Ghem . 6, 253—257).— 
An alcoholic solution of phenylsulphonic acid (2 mols.), methylene 
iodide (1 mol.), and sodium (1 mol.), dissolved in alcohol, were 
heated for 4—5 hours at 120°. The alcohol was removed by evapora¬ 
tion, water added, and the oily product recrystallised from alcohol. 
Methylene iodophenylsulphone , S0 2 Ph.CH 2 I, thus formed, crystallises 
in rhombic prisms and melts at 64'5°. On heating together two 
equivalents of sodium phenylsulphinate and one of methylene iodide 
at 180°, meihytyhenylsulphone , S0 2 MePh, is formed. It may be crystal¬ 
lised from hot water, melts at 88°, and is also formed by the action of 
sodium phenylsulphinate on methylene iodophenylsulphone, or on 
methyl iodide. . 

By the action of sodium ethoxide and of sodium phenylate at 100° 
on the above iodosulphone, methylphenylsulphone is also formed. 
The reduction of the iodo-compound by sodium ethoxide finds a counter 
reaction in the conversion of iodoform into methylene iodide by the 
same reagent. The authors see in the difficulty with which the atom 
of iodine in the iodosulphone is acted on, a reason for supposing 
that the two atoms of iodine in methylene iodide possess different 
functions. H. B. 

Formation pf Sulphones from Alkylsulphonated Acids of the 
Series CnH^Oa. By B. Otto (Per., 18, 154—162). — When phenyl- 
sulphonethyl alcohol (this vol., p. 262) is oxidised by means of 
potassium dichromate and sulphuric acid, a compound is obtained 
having the composition and properties of the phenylsulphonacetio acid, 
PhS0 2 .CH 2 .COOH, prepared by the action of sodium benzenesulphinate 
on sodium chloracetate (Abstr., 1881, 716). With the view to pre¬ 
pare the acid by this latter method, the author dissolved equivalent 
quantities of chloracetic and benzenesulphinic acids in water, neutra¬ 
lised with potassium hydroxide (Gabriel employed sodium hydroxide, 
loo. cit.), evaporated, the solution until the potassitfm chloride sepa¬ 
rated, and finally heated the mass as long as aqueous vapour ,was 
; On treating the product with water, a brown oil remained 
U$$iss0lved; this soon crystallised and was found to be methylphenyl* 
p. 88—89°), whilst the aqueous solution con- 
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tained a considerable quantity of potassium carbonate and only a little 
of tlxe phenylsulphonacetic acid sought for. This led to the assump¬ 
tion that potassium phonylsulphonacetate is first formed, but subse¬ 
quently decomposed according to the equation: 2PhS0 2 .CH 2 .C00KI + 
H a O = 2PhS0 2 Me 4* K^COs 4 C0 3 . Barium phenylsulplionacetate 
suffers a ^ similar decomposition at about 110°; the sodium salt* at 
120 °, whilst the potassium salt is partially decomposed even at 100°. 
The decomposition is more readily effected by the action of an excess 
of alkali on the acid, and may also be brought about by heating the 
latter at 160—200°. Methylparatolylsulphone, C 7 H 7 .S0 2 Me, melting 
at 86—87°, may in the same way be obtained by the action of con¬ 
centrated potassium hydroxide on paratolylsulphonacetic acid; this 
latter, prepared from sodium paratoluenesulpbinate and ethyl chlor- 
acetate, crystallises in thick vitreous plates melting at 117—119°; 
the amide forms small lustrous needles and scales melting at 163— 
164°. Ethylphenylsulphone, melting at 41—42°, and ethylparatolyl- 
siilphone, melting at 55—56°,. are also produced when a-phenylsul- 
phonepropionic acid, CH 3 .CH(S0 2 Ph).C00H, and paratolylsulphone- 
propionic acid, CH 3 .CH(S0 2 C 7 H 7 ).C00H, are acted on by concentrated 
potash. The ethyl salts of phenylsulphonepropionic and paratolyl- 
sulphonepropionic acids are prepared by heating sodium, benzene, and. 
paratoluene-sulphinates with ethyl chloropropionate. On mixing 
alcoholic solutions of ethyl chlorocarbonate and sodium benzenesul- 
phinate (with the view of obtaining phenylsulphoneformic acid), car¬ 
bonic anhydride is abundantly evolved, the solution becomes acid 
from the presence of free sulphiuic acid, and a neutral liquid substance 
is produced which is insoluble in water and yields ethyl alcohol and 
potassium benzenesulphinate when heated with potash. The experi¬ 
ments are being continued. A, 3L M, 

Disulplicmes. By B. Otto and H. Damkohler (/. pr. Ohm . [2], 
30, 321—366).—A polymeride of the ether of pbenylethylsulphone, 
0 (C 2 H 4 ,S0 2 Ph)3, is formed by the action of potash on ethylene- 
diphenylsulphone. It crystallises in monoclinic plates melting at 88°, 
and is soluble in water and in alcohol. 

Aqueous ammonia converts ethylene diphonylsulphone into ammo¬ 
nium benzenesulphinate and a substance of the formula 

NH(0 a H 4 .SO 3 Ph) a . 

The base is deposited from benzene in needles and from aloohol in 
triclinic plates which melt at 7 7°, The hydrochloride 

(C 3 H 4 .S0 2 Ph) 2 NH,HCl, 

forms silky needles soluble in hot aloohol and in hot water, and melts 
at 192®, The platinoohloride crystallises in plates which dissolve more 
freely in alcohol than in water. The auroGhloride forms yellow silky 
needles. The nitrate is less soluble than the hydrochloride; it melts 
at 189° with decomposition. The base can also be obtained by the 
action of ammonia on phenylsulphonethyl chloride or phenylsulphon- 
ethyl alcohol. On heating a mixture of methyl iodide, alcohol, and 
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the base, in sealed tubes at 115°, diphemjlsulphone-ethylmonomethyl- 
amine is produced. 

Ethylamine converts ethylenediphenylsnlphone into a base of the 
formula PhSO3.C2H4.NHEt, and ethylamine benzenesulphinate. The 
hydrochloride of this base forms a hygroscopic crystalline mass, which 
is soluble in water and also in absolute alcohol. 

Phenylsuiphonethyl alcohol is oxidised to phenylsulphoneaeetic acid 
by potassium dichromate and sulphuric acid. Nascent hydrogen 
decomposes the acid, forming acetic and benzenesulphinic acids. 

When a warm alcoholic solution of potassium. sulphydrate acts on 
phenylsnlphone-ethyl chloride, hydrogen sulphide is evolved, and 
diphenylsuphonethyl s , ulphide^ (CyHa.SOaPh^S, is formed. The com¬ 
pound crystallises in silky needles, melts at 123°,*and dissolves in 
warm alcohol. 

Ethylenediphenylsnlphone is decomposed by boiling with an alcoholic 
solution of potassium cyanide, yielding ammonia, benzenesulphinic 
and succinic acids, and probably ethylene cyanide as an intermediate 
product. On oxidation with potassium permanganate, the sulphone 
splits up into oxalic, carbonic, sulphuric, and benzenesulphonic acids. 
Mono- and di-sulphonic acids are produced by the action of sul- 
phuryl chloride on ethylenediphenylsnlphone. 

Ethylmediparatolylsulphone resembles ethylenediphenylsnlphone in 
its properties, mode of preparation, and in its derivatives. It melts 
at 200 °, and is somewhat less soluble than the diphenyl compound. 
When reduced with sodium-amalgam, it yields ethyl alcohol and para- 
tolylsulphinic acid, melting at 84°. 

Paratolylsulphonethyl alcohol , OH. C 2 H 4 .SO 3 .C 7 H 7 , forms white needle- 
shaped crystals, melts at 64°, and is soluble in ether, benzene, and 
in hot alcohol. It can be prepared by the action of glycol cblor- 
hydrin on sodium paratoluenesulphinate. The chloride crystallises 
in needles or plates melting at 78°, which are soluble in warm 
alcohol. The iodide melts at 100°, and dissolves in warm alcohol 
or benzene. The benzoate melts at 175°, is soluble in hot benzene. 
Diparatolylsulphonethyl sulphide , (C 2 H 4 .S 02 .C 7 H 7 ) 2 S, is insoluble in 
water. It melts between 150° and 160°. Diparatolyhulphonethyl 
ottidej (C 2 H 4 .S 0 2 .C 7 H 7 ) 2 0 , forms needle-shaped crystals melting at 83 , 
and is soluble in alcohol, ether, chloroform, and benzene. Diparaiolyl* 
svlphonebhylamine, NH(C 2 H 4 .SQ 2 ,C 7 H 7 ) 2 , is a thick liquid, which unites 
with acids, forming crystalline salts. The decomposition of this sul* 
phone by potassium cyanide is analogous to the decomposition 
which ethylenediphenylsulphone undergoes under similar treatment. 

The authors also point out that the substance they described 
(Abstr., 1880, 811) as “ ethylidenediparatolylsulphone,’’ probably 
consisted of ethylenediparatolylsulphone. W. 0. W. 

Orthlodotoluenesulphonic Acid- By 0. Mabbry and G*. H. 
Palmer (Amer. Ghem. <7., 6 , 170—-171).—Orthiodotoluene treated 
carefully with sulphuric Anhydride, yields the above acid, of which 
, 1 feo following salts have been prepared:— 

Ba(C 7 H 6 IS 0 3 V + 14ELO, cryatal- 
needles soluble in water. , . 1 
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Calcium orthiodotoluenesuljphonate , Ca^HJSOa)# + 2^H 2 0, and 
lead orthiodotolu&nesulphonate, P^CtHsISOs).* + 2H a O. 

The acid prepared from the barium salt was obtained as an oily 
liquid, which does not solidify at 0°. P. P. B. 

Plienylcoumarinsulphonic Acids. By T. Curatolo (Gazzetta, 
14, 257—264).—The phenylcoumarin prepared by Oglialoro’s process 
(Abstr., 1880,164) yields a mono- or a di-sulphonic acid according to 
the conditions of the reaction. The mono- acid, OicHsOa.SOaH, 
obtained by the action of sulphuric with pyrosulphuric acid on 
phenylcoumarin at the ordinary temperature, crystallises in small 
white needles, melting with incipient decomposition at 262°. It is 
sparingly soluble in cold, but readily soluble in hot water. Only 
1 mol. H 2 0 can be removed by desiccation or heating. The barium salt 
crystallises in brilliant scales, moderately soluble in water, the lead 
salt in white needles, resembling, as regards its solubility, the chloride. 
The disulphomc acid, Ci 6 H 8 0 a (S 03 H) 2 , 6 H 2 0 , obtained by the action of 
pyrosulphuric acid on the coumarin, is a very deliquescent substance, 
melting at 88°; by long desiccation it loses a part of its water. Its 
barium salt crystallises in white prisms very soluble in water, the lead 
salt in acicular prisms. The acids described above are analogous to 
the coumarin-mono- and di-sulphonic acids described by Perkin. 

v. h. v. 

New Class of Compounds Analogous to the Phthalems. 
By I. Remsen (Amer. Chem. J., 6, 180—181), — By heating potassium 
orthosulphobenzoate with resorcinol and sulphuric acid, a substance is 
formed which dissolves in sodium hydroxide to form a fluorescent solu¬ 
tion, having a slightly redder tint than that of fluorescein. The imide 
of orthosulphobenssoic acid and the substitution-products of the acid 
give rise to a similar series of compounds, which the author considers 
as analogous to the phthaleins, and proposes to style sulphon- 
phthaleins, regarding them as containing the 00-group of the 
phthaleins replaced by SO a . P. P. B. 

Phthalio-sulpMnide. H. N. Stokes (. Amer . Ohem. J. f 6, 262— 
283).—Hydrogen potassium anhydro-sulphamine-phthalate was 
prepared according to Comstock’s directions (Abstr., 1884, 319). 
When treated with alkaline carbonates, the normal potassium salt , 

OOOK.CfiH a <QQ a >!NK, is formed. The mono-silver salt and the 

normal silver salt are formed by precipitation of the corresponding 
potassium salts and are very sj^aringly soluble in water j both contain 
one molecule of water. An acid lead salt could not be obtained; the 
normal lead salt has the formula 0 8 H 3 0fiPb + H ft O. , The barium and 
ammonium potassium salts are also mentioned. By treating the 
hydrogen, potassium, or silver salts with hydrochloric acid, anhydro - 

SO 

sulphaminephthalicacid , ovphthaUc-sulphinide, COOH.O e H 3 <QQ |>NH 

+ 2H a O, is obtained; it is readily soluble in hot water, and crystallises 
in spherical tufts of slender needles ; the melting point is not constant 
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owing to decomposition. By tlie action of methyl iodide on the anhy- 
drons mono-silver salt the wionowiBthyl salt, 

COOH.C e H 3 <®o a >NMe, 

is easily formed, melting at 191°. The dimethyl salt, 
COOMe.CcH 3 <QQ 2 >NMe, 

is formed from the preceding by the action of phosphorus penta- 
chloride and methyl alcohol, and also from the normal lead and silver 
salts; it melts at 180°. 

When the anhydrous hydrogen potassium salt is treated with 
phosphorus pentaehloride and the product crystallised from phos¬ 
phorus oxychloride, a substance of the formula 

0001.C 6 H 3 <®Q S lj >N.P00] a 

is obtained; this when treated with methyl alcohol yields trimethyl- 

anhydrosulphaminephthalate, 

COOMe.C e n 3 <“®5->NH, 

melting at 144°. As the dimethyl salt already described is formed by 
the action of phosphorus pentaehloride followed by that of methyl 
alcohol, the author concludes that it is the hydrogen of the imido- 
group that is replaced in the acid salts. 

Phthalic-sulphinide is converted into a-sulphophthalic acid by 
hydrochloric acid at 150° ; the salts 

0 6 H 3 (GOOK) 2 S0 3 E:; C 6 H 3 (OOOAg) 3 S0 3 H: + 2H«0, and 
[CsHsCOOO^SOalaBa, + 8£H*0, 

are described. 1 

When hydrogen potassium anhydrosulphaminephthalate is fused 
with potash, a-hydroxyphthalic acid,is formed; this has been pre¬ 
pared by other means; its constitution is expressed by the formula 
C«H 3 (COOH) 2 .OH = 1:2:3. The silver salt has the formula 
CeH^CGOAg^OH. H, B. 

Hydrazines of Cinnamic Acid. By K Fischer and J. Tafel 

{Annalen, 227, 303—340).— Indazole, 0 6 Ha<^ ^STH, is obtained 

from orthohydra 2 inecinnamio acid, which is best prepared by making 
sodium orthohydrazinecxnnamosulphonate into a paste with strong 
hydrochloric acid; the mixture is gently warmed until it changes into 
a brown solution. This is nearly neutralised by the addition of potash, 
and the . acid separated by means of sodium acetate, Indazole boils 
without decomposition at 269°. It crystallises well from ether. Its 
salts , easily dissociate. When dry hydrogen chloride is passed into 
'^ ethereal solution, the chloride is deposited as a red oil, soluble 
water and alcohol.. On adding ether to the alcoholic solution, the 
^tt^ride is obtained in crystals. The platinoehloride is crystalline. 

is crystalline and soluble in water, but the solution 
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rapidly dissociates into indazolo and sulphuric acid. The picrate 
forms yellow needles soluble in alcohol. Indazolo forms crystalline 
silver and mercuric compounds. 

IHLrosoindazole is deposited from a solution in light petroleum in 
golden noodles which melt at 73°. It is freely solublo in dilute 
alcohol, but the solution decomposes. Monobromindaaoh>, OiJXJXJ&v, 
is formed by the action of water at 200° on monobromindazolo- 
carboxylic acid. It crystallises in colourless needles molting at 124°, 
The crystals dissolve in hot water, other, and hot soda-lye. On the 
addition of bromine-water to the aqueous solution, dibromindazolo is 
precipitated. 

JDibromindazole, C G H 3 Br<^ 


CBr 


| ^>NH, is also formed by the action of 


hydrobromic acid on monobromindazolecarboxylic acid, or by adding 
an excess of bromine to a hydrochloric acid solution of indazolo. 
This compound is freely solublo in alcohol, ether, benzene, glacial 
acetic acid, ethyl acetate, and warm chloroform. It crystallises in 
colourless needles melting at 239°. 


OK 

JSthyMndazole , C 6 H 4 <^ | ^> 


NEt, prepared by the action of ethyl 


iodide on indazole at 100° is an oily liquid soluble in water. The 
sulphate and picrate crystallise woll. They are solublo in alcohol; the 
framer is decomposed by hot water, but the latter may bo rocrys- 
tallised from water. 


XJMa 


MethyKndaaoh , C e H 4 <^ | NhTH, is prepared by gradually adding a 
—r 


solution of sodium nitrite to a mixture of amidoaootophenono hydro¬ 
chloride and hydrochloric acid. When the crystalline mass dissolves, 
the liquid is poured into a solution of sodium sulphito; after the 
mixture has been left at rest for somo timo, the sodium salt of methyl- 

indazolesulphonic acid, C 6 H4<^^]>N.S03Na, crystallises out. In 


order to obtain mothylindazolo from this compound, the acid solution 
is treated with sodium amalgam, and afterwards boiled with strong 
hydrochloric acid. The base is liberated by the addition of soda and 
extracted with other. Mothylindazolo molts at 113°, and boils at 280°. 
It dissolves freely in alcohol, ether, chloroform, and in hot water. 
Tho ^altff of this base arc more stable than those of indazole. The 
' e is solublo in wator and alcohol; but tho aqueous solution is 
posed by heat, Tho j pfaUnocIdoride forms noodle-shaped 
s. It is decomposed by hot wator. Tho crystalline sulphate 
icrate aro sparingly soluble in cold alcohol. Mothylindazolo 
crystalline compounds with silver nitrate and mercuric chloride* 
nitrosamine molts at (>0*5°. It dissolves freely in alcohol, ether, 
>foim, glacial acetic acid, and in warn light petroleum. It also 
{ res in hot wator, with partial decomposition. 
s CMo. 

* tlmethylindazole, CaH*<^ | \OJt, prepared by the action of 

NJP-< 
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ethyl iodide on methylindazole, is an oily liquid soluble in alcohol and 
ether. The sulphate and chloride are soluble in water and in alcohol. 
The platinochloride is deposited from hot dilute hydrochloric acid in 
flat needles. 


. Dimethylindazole , CeH^ 


^>NMe, forms colourless plates melting 


at 79° which dissolve freely in alcohol, ether, light petroleum, and hot 
water. The sulphate crystallises in needles. It is soluble in water 
and in hot alcohol. The platinochloride and picrate are crystalline 


salts. 




Indazolacetic acid , 


C.CH 2 .COOH, is rapidly formed when 


an alkaline solution of orthohydrazinecinnamic acid is exposed to the 
air, even in presence of reducing agents. It is also produced by the 
action of warm hydrochloric acid on sodium diazocinnamosulphonate, 
but the first method gives the best yield. Indazolacetic acid is 
deposited from its aqueous solution in needles which are soluble m 
alcohol, glacial acetic acid, acetone, and hot water. It combines with 
acids and with bases, forming salts. 

The copper salt, (CsHsOal^Cu -f 2H a O, is insoluble in water but 
dissolves in hot alcohol, from which it is deposited in green needles. 
The lead, Silver, and mercury salts are soluble in hot water. The acid 
melts at 168—170°, and decomposes, forming methylindazole and 
carbonic anhydride. 

Nitrosoindazolacetic acid crystallises in golden needles soluble in 
alcohol, ether, chloroform, ethyl acetate, glacial acetic acid, and in 
alkalis. If the crystals are deposited from solution in ethyl acetate 
they melt at 123° with decomposition, but if they are deposited from 
any other solvent they melt at 96°. 

Monobromindazolacetic add dissolves in acetic acid and alcohol, and 


is sparingly soluble in hot water. The acid melts at 200° with decom¬ 
position. On oxidation with chromic acid, it is converted into 

CflBUBrv 

Tnonobromindazolcarloxylic add , OOOH, which is decom¬ 


posed by heat, or by the action of water at 200°, yielding mono- 
bromindazole. The carboxylic acid is deposited from hot acetic acid 
in yellow needles, 

Ethylisindazolacetic acid, formerly termed eihylquinazoleoarbo- 
xylic acid, is prepared by the reduction of nitrosoethylamidocinnamic 
acid. The reaction takes place in two stages : ethylhydrazinecinnamic 
acid is first formed, which oxidises on exposure to the air, A solution 
of the nitroso-product in glacial acetic acid is treated with zinc-dust, it 
is then filtered and evaporated in a vacuum, and afterwards diluted with 
water. It is boiled with sodium carbonate to precipitate the zinc. 
The filtrate after being well shaken up with air is acidified with 
hydrochloric acid, which throws down ethylisindazolacetic acid in the 
form of a crystalline precipitate. 

1 T . 3 f Ethylmethylisindazole, previously described as ethylquinazole, 
*7 the action of zinc-dust on a solution of the ethylamido- 
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acetophenonenitrosamine. l f . 3' Dimethylisindazole melts at 36*5°, Its 
salts crystallise well but tbeir aqueous solutions easily dissociate. 
The chloride and sulphate crystallise in needles, and the pier ate in 
rectangular plates. When oxidised, bromethylmndazotacetio acid yields 
an aldehyde, C, 0 H 9 Nr 2 OBr, carbonic anhydride, and water. The 
aldehyde crystallises in prisms soluble in ether, chloroform, acetic 
acid, benzene, and in hot alcohol. It is converted into monobrom- 
ethylisindazolcarboxylic acid, CioHgNaOaBr, when oxidised. This aoid 
forms needle-shaped crystals melting about 210°. It is soluble in ether, 
alcohol, and chloroform. On distillation, it splits up into monobrom- 
ethylisindazole, a crystalline substance soluble in alcohol, ether, and 
chloroform, but insoluble in acids and alkalis. W. 0, W 

Benzylindole. By 0. Antrick (Annalen , 227, 360—365).—A 
good yield of benzylphenylnitrosamine is obtained by cautiously 
adding sodium nitrite to a solution of 10 grams of benzylaniline in 
125 c.c. of alcohol, acidified with 8 grams of strong sulphuric acid. 
The product is poured into water, and the precipitated nitrosamine 
recrystallised from alcohol, when it is obtained in yellow needles, 
melting at 58°, freely soluble in alcohol, ether, chloroform, and light 
petroleum. It is reduced to benzylphenylhydrazine on toeatment with 
zinc-dust and glacial acetic acid. The crude product acts on pyro- 
racemic acid at the ordinary temperature, forming benzylphenyl- 
hydrazinepyroracemic acid, Hydrochloric acid converts this sub¬ 
stance into benzylindolecarboxylic acid, CieHisNTOs, a crystalline com* 
pound soluble in ether, hot alcohol, and glacial acetic acid. It melts 
at 195°, and decomposes into carbonic anhydride and benzylindole. 
After purification by distillation in a current of steam, benzylindole 
forms a crystalline mass melting at 44*5°. It is soluble in benzene, 
light petroleum, chloroform, ether, and alcohol. With picric acid it 
forms a red crystalline precipitate. 

Benzylpseudoisatin is formed by the oxidation of benzylindole, or 
more advantageously by the action of sodium hypochlorite on a slightly 
alkaline solution of benzylindolecarboxylic acid. It crystallises in 
red silky needles, melting at 131°, and dissolves freely in ether and 
alcohol. W. 0, W. 

Formation of Paratolylparamethylimesatin from Biohlor* 
acetic Acid and Paratoluidine. By 0, Duisburg (Her., 18,190— 
200)*—According to Meyer (Abstr., 1884, 47), the formation of para* 
tolylparamethylimesatin takes place thus 207 H 9 Bf + OjjHsOI-jU# »' 
OnH^O + BH014 H*0 + Ha, The author finds, however, that 
the reaction takes place differently; no hydrogen is set free, and an 
intermediate compound, Ci 6 H 16 N 3 0 {paratolylarmdopammethyloxindole) % 
is first formed, and then converted by atmospheric oxygen into para- 
tolylparamethylimesatin. In order to obtain paratolylamidopara- 
methyloxindole, the product of the action of the paratoluidine on 
dichloracetic acid is extracted with hot water, and the amorphous 
residue crystallised from the smallest possible quantity of hot absolute 
alcohol. After recrystallisation, it is dried over sulphuric acid in 
an atmosphere of hydrogen. Its formation is expressed thus:— 
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2C7H9N + C 2 B 2 OW 2 = C l6 HM + 2HC1 + H 2 0. Paratolylamido- 
paramethyloxindole is readily soluble in hot alcohol, ether, chloroform, 
carbon bisulphide, and benzene, insoluble or nearly so in light petro¬ 
leum and water; it crystallises in small white needles, melting at 

165_167°. When the colourless alcoholic solution is exposed to the 

air, it assumes a deep red coloration, and after a time paratolylpara- 
methylimesatin crystallises out. Paratolylamidoparamethyloxindole 
is insoluble in caustic alkalis and in alkaline carbonates, but yields a 
blood-red solution with alcoholic potash. With acids it forms salts, 
-the hydrochloride having the composition Ci 6 H 16 ]Sr 2 0,HCl. The 
diacetyl-derivative , 0 2 oH 2 oN 2 0 3 , is readily, soluble in benzene, chloro¬ 
form, carbon bisulphide, and glacial acetic acid, less so in alcohol and 
ether, and is insoluble in water and in alkalis ; it crystallises in white 
silky needles, melting at 147°, and is not acted on by atmospheric 
oxygen. The nitrosd-derivative , 0i 6 H 16 N 3 0 2 , forms small bright yellow 
needles, melting above 220° with decomposition, and dissolves 
sparingly in water, light petroleum, and benzene, but more readily in 
alcohol, ether, and chloroform; it gives Liebermann’s colour reaction 
with phenol and sulphuric acid. 

When the -intermediate product is distilled with zinc-dust, an oil 
is obtained, which contains, besides paratoluidine, a compound showing 
the reactions of indole and methylindole. 

The author discusses the different ways in which the reaction 
between dichloraceiic acid and paratoluidine might be expressed, and 
founds the name (paratolylamidoparamethyloxindole) of the product, 
on the supposition that it has the constitution 

the oxidation of this substance yielding paratolylparamethylimesatin, 

c,h,n : c<51q^>nh. 

Aceiylparatolylparamethylysetidoimesatin, Ci 8 H 18 N 2 0 2 , crystallises 
in magnificent red lustrous needles; melts at 121—122°, is insoluble 
in water and alkalis, but readily soluble in the other ordinary sol¬ 
vents* When treated with cold concentrated hydrochloric acid, it 
yields acetylparamethylpseudoisatin , CnHaNC^, identical with the 
compound obtained on boiling paramethylisatin with acetic anhy¬ 
dride, showing that the acetyl-group in acetylparamothylpseudo- 
imesatin is united with the nitrogen in the nucleus, and that para¬ 
tolylparamethylimesatin is an imide of paramethylisatin, and not an 
amide. Acetylparamethylpseudoisatin forms lemon-yellow needles, 
melting at 172°, is sparingly soluble in water, absolute alcohol, ether, 
carbon bisulphide, and light petroleum, but more readily in chloro¬ 
form and benzene. Cold soda and hot sodium carbonate solutions 
dissolve it readily, with formation of a salt of acetylparamethylisatic 
acid* This acid may be obtained as a white gelatinous precipitate, 
and melts at 172° with decomposition; when boiled with glacial acetic 
acid, it yields acetylparamethylpseudoisatin. Ethylacetylparamethyl* 
^aMe y Ci 3 H 15 N0 4 , crystallises from dilute alcohol in white scales 
inching at 78—79°. A nitroso-derivative could not be obtained from 
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paratolylparamethylimesatin. When this is dissolved in absolute 
alcohol and heated with an excess of sodium ethoxide and ethyl 
bromide, ethylparatolylparamethylpseudoimesatin , CibHjbILO, is pro¬ 
duced ; it forms large orange-red prisms melting at, 151—152°, and is 
decomposed by hydrochloric acid into toluidine and ethylparamethyl- 
psmdoisatin , C u HiJN0 3 . This crystallises from hot water or light 
petroleum in red needles or prisms melting at 109—110°; it is not 
altered by hot concentrated hydrochloric acid, yields the indophenine 
reaction with concentrated sulphuric acid and coal-tar benzene, the 
colour being destroyed by alcoholic ammonium sulphide, and on 
exposure to the air, yellow needles of a reduction-product separate 
(as in the case of ethylpseudoisatin, Abstr., 1884, 75), and no indigo 
(as in the case of ethylisatin) ; the action of glacial acetic acid and 
zinc-dust also does not produce indigo, showing that the substance is 
not derived from isatin, but from pseudoisatin. A. K. M. 

Synthesis of a-NapMhol. By R. Eittig and H. Erdmann 
(Annalen, 227, 242—247).—Jayne (Abstr., 1883,473) has shown that 
phenylparaconic acid is decomposed by distillation, forming phenyl- 
isocrotonic acid, carbonic anhydride, and a small quantity of phenyl- 
butyrolactone. The authors have observed that a-naphthoi is also 
one of, the products of distillation. When the dry pure acid is quickly 
distilled, the quantity of naphthol produced is very small, but as much 
as 25 per cent, (of the weight of the acid) is obtained by slowly 
distilling imperfectly dried phenylparaconic acid. 

a-Kaphthol is a condensation-product of phenylisocrotonic acid. A 
considerable quantity is obtained by boiling the acid for 10 minutes. 

W. 0. w. 

Nitrosonaphthol and its Derivatives. By 0. Hoffmann (Ber., 
18,46).—With reference to Ilinski’s communication on this subject 
(this vol,, p. 169), the author claims to have prepared the cobalt com¬ 
pounds in 1883, the substances so prepared being patented as dyes by 
Gang and Co. L. T. T. 

Azonaphthalene. By R. Nxftzki and 0. Goll (Ber,> 18,297— 
299).—Laurent’s “ naphthase ” has of late been generally regarded as 
azonaphthalene. As, however, both its appearance and properties 
differ from those to be expected in the latter compound, the authors 
have endeavoured to prepare azonaphthalenes from other sources. So 
far they have obtained <*-azon&phthalone, and find it to be entirely 
different from Laurent’s naphthase. 

<x~AzonapMhalene , CsoHurL, is prepared by rubbing araidoazo- 
naphthalene sulphate to a paste with moderately dilute sulphuric 
acid, and gradually adding somewhat more than the calculated 
quantity of potassium nitrite; after remaining for about 12 hours 
at a temperature of 10—15°, the b^rown flocculent substance formed 
is collected and boiled with a large quantity of alcohol (of 95 per 
cent.), when aldehyde and nitrogen are abundantly given off. On 
adding water to the alcoholic solution, a brown flocculent precipitate 
is obtained, and is purified by heating with alcohol and animal char¬ 
coal, precipitation with; water, and repeated crystallisation from 

VOL. xlyiii. 2 p 
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glacial acetic acid. Azonaphthalene so obtained crystallises m 
Slender alizarin-red needles showing bine dichroisim, or in larger 
crystals of dark blue lustre. It melts at 190°, and sublimes even 
below this temperature in thin yellow plates, winch assume a 
vermilion colour on rubbing. It is insoluble in water, sparingly 
soluble in alcohol, readily soluble in hot glacial acetic acid and amyl 
alcohol, very readily soluble in benzene; the solutions are of an 
intense orange colour. It dissolves in sulphuric acid to a deep blue 
solution, from which it is precipitated unchanged by water. By the 
action of acetic acid and zinc, it is reduced to a colourless substance, 
probably hydrazonaphthalene. The authors are continuing their inves¬ 
tigation on the derivatives of this substance, and hope to obtain the 
isomeric yS-azo- and a-^-azo-compounds. The authors confirm the 
melting point of 180°, assigned by Stultz to amidoazonaphthalene. 

A. J. G. 

Derivatives of a- and £-Naphtholazobenzene. By L. Maegaby 
(Gazzetta , 14, 271—278).—Typke (Ben, 1877, 1580) was unable to 
obtain a monobromo-derivative from a-naphtholazobenzene, whereas 
the author has already described a corresponding compound from 
jS-naphtholazobenzene, OeH4Br.N2.C10Hs.OH or CeH5.N2.C10H5Br.OH 
(Abstr., 1883, 326); accordingly he has repeated Typke’s experiment, 
and has been successful in the preparation of two monobromo-com- 
pounds, separable by fractional crystallisation from alcohol, and" 
melting at 185° and 195° respectively. Similarly, on brominating 
yS-naphtholazobenzene, the same two monobromo-derivatives are 
formed. These snbstances differ in crystalline form, solnbility in 
varions menstrua, the coloration of their relative solutions, and in their 
tinctorial properties. In order to determine the position of the 
bromine atom, the snbstance was reduced by tin and hydrochloric 
acid, when the products formed were 1:4 bromaniline and amido- 
a-naphthol, in accordance with the equation CeH4Br.N3.C10He.OH + 
2H 2 = CeHiBr.NHa 4- NH 2 .Ci 0 H 6 .OH. Conversely an identical bromo- 
derivative can be prepared from bromaniline and a-naphthol through 
the intervention of the diazo-reaction. A preliminary statement is 
also made regarding the formation of higher brominated derivatives of 
/3-naphtholazobenzene, which have not yet been isolated, although the 
crude product of the bromination of this substance yields on reduction 
a mixture of mono-, di-, and tri-bromaniline. V. H. V. 

Jnglone. By A. Bebnthsen and A. Sempeb (Ber., 18, 203—213). 
—In a paper by Bemthsen (Abstr., 1884, 1368), reasons were given 
for considering jnglone to be a hydroxyuaphthaquinone; the phenol¬ 
like snbstance obtained on reducing it must then be a trihydroxy- 
naphthalene C 10 H5(OH) 3 . The authors prepare juglone thus: Dry 
ripe walnut shells are digested with ether for 24 hours at the ordinary 
temperature, and the extract agitated with dilute chromic mixture 
(10 parts potassium dichromate, 13 parts sulphuric acid, and 500 
parts water), which oxidises any hydrojuglone to juglone; the ether 
13 distilled off, and the residue repeatedly extracted with small quan- 
of ether to remove fat and resin. The juglone is then dissolved 
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in chloroform, an equal volume of light petroleum added, the eolation 
filtered and allowed to crystallise. It crystallises in splendid lustrous 
thin yellowish-red to brownish-red prisms or needles, dissolves very 
readily in chloroform, readily in hot glacial acetic acid, sparingly in 
cold alcohol, in ether, and in light petroleum ; the melting point is 
difficult to determine, but appears to be between 150° and 154°. 
When sodium ethoxide solution and ether are added to a cold solution 
of juglone in absolute alcohol, a reddish-brown pulverulent precipitate 
(sodium-derivative of juglone ?) is produced, which yields a purple 
solution with water. Juglone forms an intense blood-red solution 
with concentrated sulphuric acid, but is precipitated on dilution; if, 
however, the solution be heated nearly to boiling, it becomes greenish- 
brown, and it then yields a dark-green precipitate on dilution. It is 
decomposed by hot concentrated hydrochloric acid, by a mixture of 
phosphorus pentachloride and oxychloride, or by the latter alone. 

The deviations between the authors’ results and those obtained by 
Mylius (this vol., p. 169) may be explained by the fact that the 
authors worked with ripe, and Mylius with unripe walnuts. 

Acetyljuglone , C 10 H 5 O 2 .OAC, may be prepared by boiling juglone 
with 4—5 times its weight of acetic anhydride; it dissolves very 
sparingly in water and in cold alcohol, readily in boiling alcohol and 
in benzene ; moderately in ether, light petroleum, and carbon bisul¬ 
phide, and is extremely soluble in chloroform; it crystallises in bright 
yellow pointed plates or in thin flat prisms melting at 154—155°. 

When juglone (5 grams) is boiled with 20 times its weight of alcohol, 
and 4*2 grains of pure hydroxylamine hydrochloride with the addition 
of a few drops of hydrochloric acid, jugloxime , OH.C10H5O : NOH, is 
produced; it is precipitated from the cold filtered solution by the 
addition of water, and crystallised from alcohol. Jugloxime forms 
magnificent lustrous red needles or thin prisms, melts at 187—187’5 a 
with decomposition, and is very readily soluble in hot alcohol and 
glacial acetic acid, less so in ether, and very sparingly in water; it 
yields an intense blood-red solution with concentrated sulphuric acid, 
from which it may be precipitated in orange-coloured flakes; but if 
the solution has been heated to incipient ebullition, it remains clear 
on dilution, and assumes a purple colour on the addition of alkali, 
owing probably to the oxime-group having been eliminated. The 
separation of the oxime-group is, however, not effected by a mixture 
of concentrated hydrochloric and glacial acetic acids. Jugloxime does 
not give Liebermann’s reaction with phenol and sulphuric acid. It 
dissolves in dilute soda solution with blood-red, and in ammonia with 
yellowish-red coloration. Acetyljuglone also reacts with hydroxyl¬ 
amine hydrochloride, with production of jugloxime. By the action 
of alcoholic hydroxylamine hydrochloride at 140°, jugloxime is 
apparently converted into the double oxime, which crystallises from 
glacial acetic acid in yellowish needles or thin prisms, and is much 
more sparingly soluble than jugloxime. It dissolves in alkali with 
reddish-yellow coloration, and is reprecipitated by acids ; it is also solu- 
blfc in concentrated sulphuric, and to a slight extent in hydrochloric 
acid. „ When it is heated to 215°, it becomes brown, and detonates a 
little above 225° with carbonisation* Phenylhydrazine also reacts 

2p 2 
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with juglone. By the action of reducing agents on .acetyljuglone a 
crystalline hydro-derivative (evidently monacetylhydrojuglone, 

CioH 5 (OH) 2 .OSc,) 

is produced. When juglone is boiled with dilute nitric acid (sp. gr. 
1*15 ),juglonic acid , CgHJ^Os, is obtained; it appears to be a dinitro - 
hydroxyphthalic acid , OH.CsH(NOo) 2 (COOH) 2 . The ammonium salt , 
dgHio^Og, and the hydrogen potassium salt, CaHsKNaOs, are described ; 
they detonate on heating. The acid itself is extremely soluble in 
water, alcohol, and ether. 

Constitution of Juglone .—The above experiments show that juglone 
is a hydroxynaphthaguinone which, however, is not identical with the 
hydroxynaphthaquinone already known; it yields phthalic acid on 
oxidation. The production of juglonic acid (which is a derivative 
of hydroxyphthalic acid) indicates that the hydroxyl-group is not in 
the same benzene nucleus which contains the quinone-groups. In its 
properties (odour and volatility in steam) juglone bears more re¬ 
semblance to a- than to /?-naphthaquinone, although like the latter it 
reacts twice with hydroxylamine. Whether the hydroxyl-group 
occupies the a- or the /?-position remains to be determined. Mylius’ 
observation that salicylic and metahydroxybenzoic acids are formed 
when hydro juglone is fused with potash may be explained on the sup¬ 
position that the hydroxyl-group occupies the o-position [OH : 0 : 0 
= V : 1 : 4]. A. K. M. 

Mononitro-a-naphthoic Acids. By A. E, Ekstrand (Ber., 18, 
73—78).-—The author has repeated, with larger quantities of material, 
his previous experiments (Abstr., 1880, 261) on the action of fuming 
nitric acid on a-naphthoic acid in acetic solution. He confirms his 
previous results, obtaining two mononitro-a-naphthoic acids melting 
at 215° and 239° respectively, but also obtains a small quantity of a 
neutral compound. 

Mononitro-a-naphthoic acid of melting point 215° crystallises in 
yellowish-white prisms, soluble in boiling alcohol, acetic acid, ether, 
benzene, and water, much less soluble in these solvents when cold ; it 
does not sublime. The ethyl salt crystallises in hard, yellowish octa- 
hedra which melt at 68—69°. The sodium, calcium (with 3H 2 Q), 
barium, and lead salts are described. This is, without doubt, the acid 
to which the author formerly ascribed the melting point 194°. A 
strong ammoniacal solution of this acid was treated with the calcu¬ 
lated quantity of ferrous sulphate, the precipitated ferric hydroxide 
filtered off, the filtrate acidified with acetic acid and allowed to remain 
for some time. Small violet needles of amido-v-naphthoU , O^Hul^C^, 
then formed. This, substance is sparingly soluble in ether and water, 
more easily in alcohol, and melts at 178—179°. It is of a neutral 
character, and insoluble in solutions of alkaline carbonates. When 
boiled with caustic alkali, it is dissolved, and acetic acid precipitates 
from this solution a crystalline substance melting at about the same 
to naphthoid. This naphthoxd appears tobe analo- 

melting at 174° which Rakowsky obtained 
1873, ^1) by the reduction of a mononitro-^-naphthoic 
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CO NH 

acid, and probably lias the constitution CioHe<^jg| qq>CioH 6 . The 

formation of these compounds probably depends on the relative posi¬ 
tion of the amido- and carboxyl-groups, as the mononitro-acid melting 
at 239° does not yield such a neutral compound, but an amido-acid. 
When oxidised with permanganate, the nitro-acid melting at 215° 
yields hydroxyphthalic acid. When oxidised with nitric acid of 
sp. gr. 1*3, it yields /3-dinitronaphthalene melting at 169° (Beilstein 
and Kurbatow, Annalen , 202, 224). The nitro- and carboxyl-groups 
must, therefore, be in the same benzene nucleus. The second mono - 
nitro-a-najphthoic acid obtained melted at 239°. Grraeff (Abstr., 1884, 
81) gives 241—242° as the melting point of this acid. 1 part of acid 
requires 4820 parts of water for solution. The calcium salt crystal¬ 
lises with 2H a O. By treatment with ferrous sulphate as above, this 
acid yields an amido-cc-naphthoic acid . This crystallises from alcohol 
in needles and melts at 211—212°. It is somewhat soluble in boiling 
water, but is converted thereby into an isomeric modification melting 
at 198—199° When heated above 212° the acid sublimes, forming 
yellow needles of the isomeric modification. L. T. T. 

Anthracene from Water-gas Tar. By A. H. Elliott (Amor. 
Cham. 6 , 248—252).—Water-gas tar contains 2*63—2*90 per cent, 
of anthracene: onlinary coal-tars contain only 03—04 per cent. The 
tars examined were obtained by the destructive distillation of light 
petroleum naphtha boiling below 150°. H. B. 


Ketene. Part II. By E. Bamberger (Ber,, 18, 81—-85).—In con¬ 
tinuation of his previous communication on this subject (Abstr., 1884, 
1040), the author describes some further derivatives of retene. 

° i N.OH 

lletistenequinoxime , CuH 4 <f | , obtained from retistenequinone 

x c:n.oh 

and hydroxylamine, forms glittering golden needles meltingatl28*5— 
129°. It is decomposed into its constituents by hydrochloric acid. 

C . 

lietistenequinoxaline, CmHwv I j>CeH 4 , was obtained by the action 

x c:n / 


of orthophenylenediamine on the quinone, It crystallises in long 
silky needles melting at 164°. ' R&tistemq'uinol, C w Hu * G a (OH)2, was 
obtained by heating $ gram retistenequinone and 80 c.c. alcohol with 
a saturated solution of sulphurous acid, in closed tubes at 60—70°. 
It crystallises in silvery glittering plates, which are rapidly oxidised 
to the quinone on exposure to the air. If the hydroquinone be 
suspended in water so that its oxidation by air is very slow, the 
formation of a brown retistemquinhydrone can be observed, which 
turns green in the presence of alkalis. The quinol can also be 
obtained by reducing the quinone with zinc and potash. If the 
quinol is dissolved in boiling potash, and the solution constantly 
stirred so as to assist oxidation by the air, potassium-retidtenequm- 
hydrone is precipitated as a voluminous green mass, which is tolerably 
stable towards oxygen. All the above derivatives closely resemble 
the analogous derivatives of phenanthrenequinone. 
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By the action of sodium-amalgam on a boiling alkaline solution of 
retiatenequinone, the author obtained an acid, the silver salt of which 
gave n um bers agreeing with those required for an acid, CuHh(GOOH) 2 . 
This is probably retistenediphenic acid , analogous to the phenanthrene- 
derivative, but the acid itself is so unstable that the author was 
unable to examine it further. The copper and barium salts are very 
sparingly soluble. 

From the results of these experiments, the author upholds his 
formula, CieHi 4 0 2 , for retistenequinone, as against the double formula, 
OsgHgsOi, or CasHseChj advocated by Ekstrand (Abstr., 1884, 1041). 

L. T. T. 

Terpenes and Ethereal Oils. Part II. By 0. Wallace 
(. Annalen , 227, 277—302).—The tetrabromides described in Part I 
(this vol,, p. 171) differ in crystalline form. Hesperidene tetrabro¬ 
mide melting at 104° forms hemihedral crystals belonging to the 
rhombic system, a : b : c = 0*5084 : 1 : 0*4282. Citrene bromide 
melting at 125 6 is rhombic, a zb : c = 0*5238 :1 : 0*44948. It never 
occurs in bemihedral forms. 

To obtain the tetrabromides in a crystalline state, 1 vol. of the 
uerpene is diluted with 4 vols. of alcohol and 4 of ether. The mixture 
is well cooled with ice, and then 0*7 vol. of bromine is slowly added. 
Tbe precipitate is washed with cold alcohol and recrystallised from ether. 

American oil of turpentine boiling at 160° yields a liquid tetra- 
bromide, but if the oil of turpentine is polymerised by heat, the 
portion boiling between 175° and 185° yields a solid tetrabromide 
melting at 124°, which is identical with cynene tetrabromide. A 
third isomeric tetrabromide is obtained from the highest boiling frac¬ 
tion of the product of the action of equal weights of alcohol and sul¬ 
phuric acid on oil of turpentine. This tetrabromide crystallises in 
the monoclinic system. On the other hand, the product of the action 
of nitric or hydrochloric acid, on oil of turpentine, yields cynene tetra¬ 
bromide on the addition of bromine. 

When the hydrochloride, C, 0 Hi 6 ,2HC1, from oil of turpentine is 
heated with aniline, it is converted into the hydrocarbon CioHjc, * 
which yields cynene tetrabromide. Turpentine monohydrochloride, 
^ioHi $ ,HCl, does ndt combine with bromine. 

Fine needle oil on distillation separates into two fractions. The 
portion boiling between 159° and 165° yields a liquid tetrabromide, 
but if the hydrocarbon is heated at 250°, higher boiling products are 
obtained, which unite with bromine, forming cynene tetrabromide. 
The fraction of the pine needle oil which boils at 175—180° yields 
hesperidene tetrabromide. When the ethereal solution of the higher 
boiling oil is saturated with hydrochloric acid, the di-hydrochloride 
is obtained. This compound melts at 49°, 

Eucalyptus oil does not form, a solid bromide, but the liquid boiling 
: at 180°, which is obtained by heating the oil at 270°, yields cynene 
tetrabromide. 

Oil of sage resembles oil of turpentine; it only yields a solid tetra* 

' m&ting at 124° after it has been heated. 

^pomegranate (Ol cort aurant) consists almost entirely of 
which boils at -175°, and' yields a tetrabromide melting 
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at 104°. After the hydrocarbon, has been heated at 250—270°, it 
yields, on treatment with bromine, cynene tetrabromide melting at 
124°. The hydrochloride of hesperidene, CioHi^HCl, resembles the 
hydrochloride from oil of turpentine in every respect. 

Oil of lemons contains two terpenes, one boiling below 170°, which 
resembles oil of turpentine; the other boiling between 175° and 180° 
is identical with hesperidene. 

Oil of bergamot contains hesperidene and a terpene boiling between 
180° and 190°, which does not form a solid bromide. 

Oil of cnmmel ( Oleum oarvi ), oil of dill, and the essential oil from 
Erigeron canadense contain a terpene which is identical with hesperi¬ 
dene. 

Caoutchene and isoprene are obtained by the destructive distillation 
of caoutchouc. Caoutchene is identical with cynene. Isoprene is 
converted into cynene at a temperature of 250°. Oil of camphor also 
contains cynene. 

The author proposes to classify the terpenes as follows: A. Hemi- 
terpenes or Pentenes, C 6 H 8 . B. True Terpenes, C 10 Hi 6 , divided into 
the following groups : 1. Pinenes (boiling point 160°). 2. Gamphenes 
(melting point 50°, boiling point below 160°). 3. Limonenes (boiling 

point 175—177°). 4. ZHpentenes (boiling point 181°). C. Poly- 
terpenes. 1. Tripentenes , C 15 H 2 4 (boiling point 250—260°), such as 
cedrene, cubebene, &c. 2. Tetrapentenes , (boiling point above 

>300°), for example, colophene. 3. Poly terpenes, (CioHib)#, such as 
caoutchouc, &c. . W. C. W. 

Chlorophyll and its Compounds. By E. G-uiqnet (Compt rend., 
100, 434—437).—Chlorophyll which has been isolated by any known 
method is readily soluble in alcohol, benzene, or light petroleum, but 
if the fresh or dried leaves are treated directly with light petroleum, 
ihe latter dissolves no chlorophyll, but ouly a mixture of yellow and 
colourless substances. This faot indicates that the chlorophyll is 
■contained in envelopes which are insoluble in light petroleum hut 
.soluble in alcohol, a supposition which is supported by the fact that 
when dried leaves are powdered and repeatedly exhausted with light 
: petroleum a small quantity of chlorophyll is eventually dissolved, the 
envelopes being attacked by prolonged treatment with the petroleum. 
The finer granulations contained in leaves yield a small quantity of 
chlorophyll to light petroleum, probably because they are not sur¬ 
rounded by resisting envelopes. If the deep green solution obtained 
by exhausting dried leaves with warm alcohol of 95 per cent, is cooled 
in a mixture of ice and salt, it deposits a considerable quantity of 
colourless or yellowish substances, insoluble in light petroleum, and It 
is probably this complex substance which constitutes the envelopes 
enclosing the; chlorophyll. 

Chlorophyll is very unstable in presence of dilute acids or even 
water, being.rapidly converted into a brown floeeulent substance, but 
it is very stable in presence of bases, and behaves like a true acid, as 
Er6my pointed out a long time ago. The potassium and sodium salts 
are soluble in water, but insoluble absolute alcohol and light 
petroleum ; the lead salt is insoluble in water. 
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To obtain, the sodium compound, a decoction of leaves in 95 per¬ 
cent. alcohol is purified by cooling to — 10°, and filtering, then 
agitated with one-tenth its volume of light petroleum, and mixed 
with a quantity of water equal to the volume of the original alcohol. 
The chlorophyll is insoluble in the dilute alcohol, but remains dis¬ 
solved in the petroleum, whilst the alcohol retains a yellow colouring 
matter, tannin, salts, &e. The petroleum is then briskly agitated 
with a solution of sodium hydroxide in 95 per cent, alcohol, and the 
sodium compound which is formed remains dissolved in the water 
originally mixed with the alcohol, whilst the petroleum retains yellow 
and colourless substances. The sodium chlorophyllate is purified by 
repeated washing with absolute alcohol which removes the excess of 
alkali. In order to obtain it in crystals, the aqueous solution is 
mixed with alcohol and evaporated over lime, when the vapour of 
water is alone absorbed, and the alcohol, becoming more and more 
concentrated, deposits the sodium chlorophyllate in very dark-green 
needles, very soluble in water. This compound is not decomposed by 
water even on heating, and its aqueous solution gives the absorption- 
spectrum of chlorophyll. When the aqueous solution is mixed with 
lead acetate, a well-defined deep-green lead chlorophyllate is precipi¬ 
tated, and the calcium, barium, and aluminium salts may be obtained in 
a similar manner. These compounds seem to be much more definite in 
character than the chlorophyll lakes previously obtained by Frerny 
and others. 

These results were obtained with leaves of spinach dried at 50°, ov 
in a vacuum. The results are the same if fresh leaves are repeatedly 
treated with, a boiling 05 per cent, solution of sodium carbonate to 
remove tannin, pectic substances, &c., and then extracted with 95 per 
cent, alcohol, or if the dry leaves are first exhausted with light 
petroleum .and then with alcohol. The latter method gives the 
purest products. Ivy leaves may be used, hut they are more difficult 
to dry and contain a larger proportion of foreign substances. 

It would seem that chlorophyll is a much more definite and stable 
compomid than is generally supposed. Unaltered chlorophyll is 
found in the excretions of many animals, and even in peat. 

0. H. B. 

Vincetoxin. By 0. Tanket (Oompi rend,, 100, 277—279).— 
Coarsely-powdered Asclepias root is mixed with milk of lime, ex¬ 
tracted with cold water, the solution mixed with sodium chloride, and 
the precipitate collected, washed with salt solution, dried, and re- 
dissolved in chloroform. The chloroform solution is decolorised by 
a nima l charcoal, the chloroform distilled off, the residue dissolved in 
its own weight of alcohol, ether added so long as a precipitate forms, 
mid the mixture agitated with half its volume of water. The solu- 
tioh separates into two layers, the lower of which, when evaporated 
to dryness,, yields vincetoxin soluble in mter. The upper layer is 
agitated with a dilute alkaline solution to remove a resinous acid 
< ^ l ute sulphuric acid, again neutralised, and the liquid dis! 
m: The residue, when dried at 100°, is vincetoxm insoluble in 

soluble ■ or insoluble, is a glueoside of the composition 
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CicH w 0 6 , with a lasvorotatory power of [*]j> == —50°. It yields a 
glucose which does not crystallise, is optically inactive, and does not 
ferment. Soluble vincetoxin forms an amorphous yellowish powder, 
very soluble in water, alcohol, and chloroform, but insoluble in ether. 
It has a sweetish bitter taste, and begins to decompose at 130°. An 
aqueous solution becomes turbid when heated, but regains its trans¬ 
parency when cooled. Insoluble vincetoxin is also amorphous and 
vei'y soluble in alcohol, ether, and benzene, but insoluble in water. It 
dissolves easily, however, in an aqueous solution of soluble vincetoxin. 
ThLis solution coagulates at a lower temperature than a solution of the 
soluble variety alone, and by using proper proportions of the two 
varieties, it is possible to obtain a solution which will gelatinise at 
15°. Insoluble vincetoxin melts at 59°. 

Although readily soluble in chloroform or water alone, soluble vin¬ 
cetoxin is insoluble in aqueous chloroform. It is precipitated by a 
number of salts, notably by sodium chloride. With potassium mer- 
cnric iodide or with iodine solution, vincetoxin yields precipitates in 
presence of inorganic acids only, and not in presence of organic acids. 
The insoluble variety will, however, give a precipitate with these re¬ 
agents in presence of oxalic acid. C. H. B. 

Active Constituents of Skimmia Japonica. By J. F. Euk- 
man (OKem. Centr.y 1884, 42, 780 ).—Bkmmia Japonica is a shrub 
belonging to the family Rutacese, growing in Japan. By distillation 
with steam, the author isolated a brown ethereal dextrorotary oil 
of peculiar odour, somewhat resembling that of pomegranate and 
juniper oils; its sp. gr. =0*8633 at 20 * The oil scarcely reduces 
silver solutions, and gives only a slight reaction with sodium.hydrogen 
Rulphite. On distillation, the oil yields two principal fractions, the one, 
an oil boiling at 170—175°, probably a terpene of the formula 
CioHje, giving an orange-red coloration with sulphuric acid, a 
brownish-violet coloration with hydrochloric acid, and thickening, on 
exposure to air; the other a solid, camphor-like substance, CjqHisO, 
distilling at 225—235°. The residue in the retort boils above 250°, 
solidifies in the cold, and is soluble in chloroform. 

The alcoholic extract of skimmia wood contains a crystalline gin- 
coside, sltimmin, CiaHteOs + H a O; this melts at 210®, does not 
appear to be poisonous, and has a fine blue fluorescence in alkaline 
solution. Its aqueous solution is neutral, does not reduce Folding's 
solution, or precipitate metallic salts with the exception of basic lead 
acetate. 

When boiled with mineral acids, skimmin is split up into sugar 
and skimmetin, CsScC^; this is a crystalline body, having a fine 
blue fluorescence, in aqueous, alcoholic, and alkaline solutions, 
not destroyed on addition of strong sulphuric acid. It gives a blue 
coloration with ferric chloride, and with gold chloride a red colour 
changing to violet and ultimately to blue. H. P. W. 

Morim By R. Beotdikt and C< Haztjea ( Monakh . Chem., 5, 
667—677).—The previous study of this compound convinced the 
authors that the formula of morin is probably Gi 6 Hi 0 O 7 , a conclusion 
borne out by the study of its derivatives (Abstr., 1884,1179). 
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Bromo-derivatives of Morin. —According to Hlasiwetz and Pfaudler 
( Sitzungsber. Kais. Akad 50, 13), morin forms a tribrominated 
derivative: by treating an alcoholic solution of morin with bromine, 
the authors have obtained a monethyl ether of tetrabromomorin , 
CisHsBr^Et 4- 3H 2 0, which crystallises from aqueous alcohol in large 
colourless crystals melting at 135°. Tetrabromomorin , Ci 5 H 6 Br 407 + 
2 JH 2 0, is obtained by treating this compound with hydrochloric acid, 
or, better still, with stannous chloride and hydrochloric acid. By 
precipitation with water from its alcohol solutions, it is obtained in 
fine needle-shaped crystals melting at 258°. 

Morinsulphonic add , C 15 H 9 O 7 .SO 3 H, is obtained by heating morin 
with concentrated sulphuric acid. It is sparingly soluble in cold, 
easily in hot water, is soluble in alcohol and glacial acetic acid, but 
insoluble in ether. Its aqueous solutions are yellow, the colour being 
intensified by the addition of an alkali; it dyes wool and silk directly. 
The potassium, salt, C 15 H 8 K 07 .SQ 3 K 4- ^H 2 0, crystallises in yellow 
needles, dissolving in water to form a greenish fluorescent solution. 
The barium salt, Ci 6 H 8 SOi 0 Ba, obtained by treating a solution of the 
acid with barium carbonate, is but sparingly soluble in water; from 
hot aqueous solutions, it separates on cooling as a yellow flocculent 
precipitate. 

Morinsulphonic acid, treated with bromine, yields tribromophloro - 
glucinol , and its barium salt on nitration yields trinitropfiloroglucinol, 
which is easily soluble in water and alcohol, and crystallises in micro¬ 
scopic hexagonal crystals melting at 159—160°. Its aqueous solutions 
yield with baryta a precipitate of the salt [C 6 (NOg^Os ^Ba*. 

P. P. B. 

Action of Ethylic Diacetosuccinate on Ammonia and 
Primary Amines. By L. Knorr (Ber., 18, 299—311).—The author 
has shown that ethylic acetoacetate reacts with primary and secondary 
amines to form quinoline-derivatives (Abstr., 1884, 302 and 1198; 
this vol., p. 273), and that ethylic diacetosuccinate reacts with phenyl- 
hydrazine to form dimethyloxyquinizine (Abstr., 1884, 302, 1153, and 
1877), and expected that the reaction of the ethylic diacetosuccinate 
with ammonia and primary amines would lead to the formation of 
similar compounds; his experiments, however, show that substituted 

COOEt.C: CMe 

pyrolline-derivatives of the general formula | 

COOEt.O:dMe / 

are formed. These substances are all insoluble in water, acids, and 
alkalis, readily soluble in alcohol, ether, and chloroform; on hydro¬ 
lysis, they yield the corresponding acids, and these, when heated at 
200—300 , are converted, with loss of carbonic anhydride, into the 
corresponding substituted pyrollines. The acids are ail insoluble in 
water, sparingly soluble in ether, soluble in hot alcohol and glacial 
' .acetic acid. The potassium salts are insoluble in alcohol. 

Mthylic dimethylpyrollinedicarboxylate, CahTHMog (COOEt) 2 , is ob~ 
by, 'dissolving ethylic diacetosuccinate in concentrated am- 
separates after a short time as a yellow oil which soon solidifies 
• Addition of strong, acetic acid'accelerates -the 
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reaction. It crystallises in fine needles and melts at 90—91°, From 
its formation, it mast Rave the symmetrical formula— 

[Me : COOEt : COOEt : Me = 2 : 3 : 4 : 5], 

■whilst the isomeric compound obtained from ethylic amidoacetate 
{/3-imidobutyrate) (Abstr., 1884, 1368) must have the unsymmetrical 
constitution [COOEt: Me : COOEt: Me = 2 : 3: 4 : 5], Dimethyl- 
pyrollinedicarboxylic acid could not be obtained free from the mon- 
ethyl salt. 

Ethylic trimethyIpyrollinedicarhoxylate, C 4 NMe 8 (COOEt) 3 , prepared 
from methylamine and ethylic diacetosuccinate, crystallises in thick 
prisms and melts at 72°. The free acid , 04 NMe 3 (C 00 H) 2 , forms a 
fine crystalline precipitate; it turns red on drying, and at 240—245° 
decomposes with evolution of carbonic anhydride. 

Ethylic phenyldimethylpyrollinedicarboxylate, 

C 4 NPhMe 2 (COOEt) 3 [Ph: Me: COOEt: COOEt: Me == 1: 2 :3:4:5], 

prepared in a similar manner by means of aniline, forms a solid crystal¬ 
line mass, melts at 37—38°, and distils at 280° under 50 mm. pressure. 
The free acid forms a white powder, and decomposes at 224° into car¬ 
bonic anhydride and the corresponding pyrolline. 

Ethylic paratolydwiethy Ijoyrollinedicarboocylate, 

C 4 hT(C 7 H 7 )Me 2 (COOEt) 2 [C 7 H 7 = 1], 

crystallises in broad tables, and melts at 67°. The free acid crystal¬ 
lises in needles and decomposes at 250°. 

Ethylic fi-naphthyldimethylpyrollinedicarboxylate, 

C*N (Ci 0 H 7 )Me a (COOEt), 

crystallises in needles and melts at 124°. The free acid is sparingl 
soluble in most solvents and decomposes at 260°. 

Ethylicplienyldamethylpyridazindicarboxylate, CisH^hTaO*, is obtained 
by the action of phenylhydrazine on ethylic diacetosuccinate in aceti 
acid solution It stands in close relationship to the substances above 
described. It crystallises in prisms and melts at 127°. Th ofree acid 
crystallises in needles and decomposes at 220° into carbonic anhydride 
and a crystalline substance not yet investigated. 

As already mentioned, the pyrollinedioarboxylic acids are decom¬ 
posed when heated into carbonic anhydride and substituted pyrollines. 
These substances form very volatile colourless oils, which soon assume 
a yellow or red colour on exposure to air, and are resinified by strong 
acids. Those containing aromatic groups can be crystallised. Para- 
tolyldimethylpyrolline> U4NH*Me 2 .0 7 H 7 [0?H 7 : Me : Me =ss 1 : 2 : 5], 
described as an example of the rest, is crystalline, melts at 45—48°, and 
boils without decomposition at 255° under a pressure of 774 turn. It 
is readily volatile with steamy and has a peculiar smell like that of 
rosin. It is insoluble in water, alkalis, and acids, readily soluble in 
most other solvents. A. J. G. 

Action of Ethylic Benzoylaeetoaeetate on Phenylhydrazine. 

By L. Enore and A. B task (Per., 18, SIX—317).—This reaction leads 
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to the formation of a substance which must be regarded as derived 
from a base, standing to pyrroline in the same relation that 

pyridine does to benzene, and having a constitution expressed either 

^<o§:S£> NHot S h > h - 

Uthylic methyldiphe?iylpy7'azenecarboxylate } C 3 hF 2 MePh 2 .CQOEt, is 
prepared by gradually adding phenylhydrazine (46 parts) to ethylic 
benzoylacetoacetate (100 parts) ; the mass becomes strongly heated, 
water separates, and after a while the new compound separates, and 
is purified by washing with ether and recrystallisation from alcohol. 
It melts at 121—122°, can be distilled unaltered, is readily soluble in 
chloroform, hot alcohol, ether, light petroleum, and strong acids, but 
is insoluble in water and alkalis. The free acid , CnHuNaOs, is 
obtained from the ethyl salt by saponification with alcoholic potash, 
&c. It is crystalline, melts at 20*5°, is readily soluble in alkalis, 
ether, chloroform, benzene, and concentrated acids, insoluble in water 
and dilute acids. It is monobasic ; numerous salts were prepared of 
which the potassium salt, CnH 13 N 2 0gK, and silver salt, CnHi 3 N 3 0 2 Ag, 
were analysed. 

Methyldiphenylpyrazene , Cs^HMePhs, is obtained from the acid 
above described by heating for some time at 240—260°. It is crystal¬ 
line, melts at 68°, boils at 855° under 750 mm. pressure, is insoluble 
in water, but soluble in the other usual solvents. It acts as a weak 
tertiary base; the hydrochloride and nitrate crystallise in needles ; the 
platinochloride, (Oi 6 Hi 3 hr 2 ) 2 ,H 2 PtCl 6 + H a O, forms orange-red needles, 
and melts with decomposition at between 160—200°. The methiodide , 
Ci 7 Hi 7 N 2 I, crystallises in needles, melts at 187°, is sparingly soluble 
in water, soluble in alcohol and chloroform, insoluble in alkalis, ether, 
benzene, <&c. It is resolved into its components on heating. Moist 
silver oxide converts it into the corresponding ammonium base. The 
platinochloride crystallises in orange-red needles and melts at 241°. 
Methyldiphenylbromopyrazene , C 3 N 2 BrMePh 2 , obtained by adding bro 
mine to a solution of methyldiphenylpyrazene, melts at 75°, is soluble 
in alcohol, ether, and chloroform, insoluble in water and dilute acids; 
the bromine is not removed by boiling with alcoholic potash. Methyl* 
diphenylpyrazene is not attacked by acid reducing agents, and only 
slowly by sodium-amalgam; it is, however, readily reduced by the 
gradual addition of metallic sodium to its boiling alcoholic solution. 
Dihydromethyldiphenylpyrazene, CjsHjsNs, so produced, crystallises in 
long prisms, melts at 109°, is soluble in concentrated acids, ether, 
alcohol, benzene, <fec., insoluble in water, dilute acids, and alkalis. 
When treated with nitrous acid in acid solution, the dihydro-base gives 
.an intense coloration, the colour being discharged by alkalis. When 
heated with hydrochloric acid at 150°, the base is converted into a 
bluish-green resin. A. J. Gh 

B gqnnds from Animal Tar. By H. Weidel and B, Pick 
h. Chem., 5, 656—666).—A mixture of bases was obtained 
g|*l$&on of animal tar boiling at 170—180°, after oxidation 
^^Ip^phuric acid and potassium dichromate and removal of 
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the quinone and fatty acids formed by distillation with steam. These 
bases were converted into their hydrochlorides by evaporation with 
hydrochloric acid, and next heated with concentrated sulphuric acid 
at 190—200° to remove pyrroline, &c. The bases obtained from the 
sulphates formed a liquid boiling at 162—184°, the chief fraction dis¬ 
tilling at 170—180°. This fraction was converted into the platino- 
chlorides, which, by fractional crystallisation, were separated into 
three portions: (A.) A sparingly soluble crystalline platinochloride* 
from which lutidine was obtained. (B.) A more soluble but crystal¬ 
line salt, consisting of the salts of two bases. (O.) A soluble, oily 
uncrystallisable salt. From this last fraction, a base having the com¬ 
position OaHnN, was obtained. It is a colourless oil, strongly refrac¬ 
tive, slightly soluble in water, and boils at 177*8° (bar. 758*4 mm.), 
its sp, gr. is 0*9286 at 16*8°. On oxidation, it yields lutidmic acid 
melting at 219° (Weidel and Herzig, Monutsh. Ghent.) 1, 20). This 
base is an isomeride of the different known collidines, and from its 
behaviour on oxidation the authors style it cc-methylethylpyridine. 
The results of this investigation also prove Anderson’s collidine, 
b. p. 179°, to be a mixture of several bases. P. P. B. 

Commercial Picoline. By A. Ladbnbubg and C. F. Both 
JBer 18, 47—54).—The authors examined commercial picoline with 
the object of separating its two constituents, a- and p-methylpyri- 
dine (Weidel, Abstr., 1880, 269), and converting them into the corre¬ 
sponding piperidine bases. The picoline employed was obtained from 
Kahlbaum and boiled at 125—145°. On distilling, two principal 
fractions were obtained: I boiling at 132—135°, and II at 139—142°. 
Both fractions were reduced by treating their alcoholic solutions with 
sodium. 

Fraction I, when thus treated, yielded a-methylpiperidine. This 
was isolated from the products of the reduction by slowly adding 
carbon bisulphide to the free base, a- MethyIpiperidine »-methyl« 
piperylthiocarbamaie , C 6 Hi 2 ’Nr.CS.SH.NH.CsH 9 Me, thus prepared, 
crystallises in* colourless needles which melt at 118°, but sublime 
without change at 100°. It i3 exceedingly soluble in the usual solvents, 
and is best crystallised from dry ether. It is decomposed by 
hydrochloric acid, sulphur being precipitated and a-methytyiperidiw 
hydrochloride formed, which crystallises in easily soluble colourless 
needles, melting at 189°. The free base is a colourless liquid boil¬ 
ing at 118—119° % The platinoMoride is easily soluble, the merwro* 
chloride sparingly so, the hydrobromide yields colourless needles 
melting at 182°. When treated with iodine dissolved in potassium 
iodide, the hydrochloride yields a periodide* This fraction, and even 
the higher fractions, also contain pyridine. 

Fraction II* when reduced, yielded a mixture of piperidine bases 
which could not be separated. The unreduced liquid (b. p. 139— 
142°) was therefore examined. It was found to contain a little 
^-methylpyridine—detected by its yielding pyridinecarboxylic (nico¬ 
tinic) acid on oxidation^-but consisted principally of a dimethylpyri - 
dine or lutidine , which the authors consider to be the ^'-compound. 
This substance was purified by the help of its mercuriochloride, 



558 


ABSTRACTS OF CHEMICAL PAPERS. 


(C 7 H 9 N)HHgCl 3) which crystallises in highly refracting colourless 
scales, melting at 186°. The free base is a colourless oil which boils 
at 142—143°, and has a penetrating odour resembling that of oil of 
peppermint. It is freely soluble in cold, less so in hot water. When 
oxidised with potassium permanganate, it yields a pyridinedicarhoxylic 
acid , C 5 NH 3 (COOH)>, which crystallises in colourless highly refract¬ 
ing prisms or scales melting at 225°, and appears to be the same as 
that described by Dewar (this Journal, 1871, 144). When reduced in 
alcoholic solution with sodium, this lutidine yields a piperidine base, 
0 7 Hi 5 N, which boils at 127—130°, and has the disagreeable odour 


peculiar to these bases. It is a colourless mobile liquid, miscible with 

x 4° 

water, ether, and alcohol, and has a sp. gr. = 0‘8492 at —. Its 

4 


platinochloride forms large orange crystals melting at 212 °, its hydro¬ 
bromide easily soluble needles. L. T. T. 


Constitution of Pyridine-derivatives derived from Couma- 
linic Acid. By H. v. Pechmaot (Ber., 18, 317—319).—Some doubt 
being felt as to the accuracy of the constitution assigned by the 
author and Welsh (Trans., 1885, 154) to the acid (mothoxynicotic 
acid), formed by the methylation of hydroxynicotic acid or the action 
of methylamine on coumalinic acid, the subject was reinvestigated. 
When the acid is treated with sodium-amalgam and water, methyl- 
amine is evolved; phenoxynicotic acid, on similar treatment, yields 
aniline. These results point to a direct union of the methyl- or phonyl- 
group with nitrogen instead of to oxygen, and lead to the constitu¬ 
tion of the acids being expressed by tbe general formula 

NR' 


COOH 



Whether an intermolecular change occurs in their formation, from 
hydroxynicotic acid, or whether the latter has a similar constitution, 
must be settled by further investigation. A. J. Gh 

Trimetliylquinoline. By L. Bereh) (Ber., 18, 370—377).— 
1:3:4 Trimethjlquinoline , C 9 H 4 M 03 N, is prepared by Skraup'ri re¬ 
action from psoudocumidine [Me : Me : Me : Nil , = 1:3:4: (>], ft 
crystallises in lustrous white prisms, melts at 42—43°, and boils at 
285—287° (uncorr.). The nitrate , C 12 HyF,HNO<}, crystallises in 
asbestos-like needles; tho platinochloride, (CiaH u lT)a,HjPtOIe + 211,0, 
in sparingly soluble orange-red noodles; the hydrogen sulphate, 
CwHuNjH-jSOi, forms lustrous white prisms, A. J. Q. 

Quinoline-ammonium Bases. By A. Bernths m and W, Hess 
(Ber.,18,29—38).— Methylquinaldimimhydroxide, Oi 0 H 0 NMo.OH, was 
obtained by treating a cold aqueous solution of quinaldine mothiodido 
(Poebner and v. Miller, Abstr., 1884,184) with cold alkali, and oxtvact- 
^jW ith. ether. It forms a yellowish resinous mass which undorgoos 
decomposition when exposed to the air, apparently forming an 
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anhydride analogous to the oxide (C 9 H 7 hrMe) 2 0, described by La 
Coste. The base is very unstable, and could not be obtained in a state 
pure enough for analysis. Its platinochloride crystallises in rhombic 
plates having the formula (CioH 9 NMe) 2 PfcClfl. When an etherie 
solution of the base is treated with hydriodic acid, quinaldine meth* 
iodide is re-formed. 

Methylflavolimum hydroxide , CieH^NMe.OH, was obtained by 
converting flavoline (0. Fischer and 0. Rudolph, Abstr., 1882, 
1066) ink) its methiodide, and decomposing this with an alkali. 
Flavoline forms glistening white crystals, and boils at 373—375°; its 
methiodide crystallises in dark-yellow glittering quadratic prisms, 
which are easily soluble in boiling water or alcohol, and melt with 
decomposition at *■ 185°. Methylflavolinium hydroxide forms a 
yellowish resinous mass, but could. not be obtained in a pure state. 
Its platinoMoride crystallises in yellowish needles of the formula 
(C 16 H 13 NMe) 2 PtCle. 

JBenzylqidnolinium hydroxide, C 7 H 7 .CgH 7 N.OH, already described by 
Claus and Himmelmann (Abstr., 1881, 182), was carefully heated in 
small fractioning flasks. A considerable quantity of an almost colour¬ 
less oil passed over below 250°, leaving in the flask a brown residue, 
which, when strongly heated, partly distilled above 360° as a thick brown 
oil. The lower boiling fraction contained quinoline and a residue 
insoluble in hydrochloric acid, which the authors believe to have been 
a mixture of benzyl alcohol and decomposition-products thereof. It 
therefore appears that the first reaction which takes place when benzyl- 
quinolinium hydroxide is heated may be expressed by the equation 
O 7 H 7 .C 9 H 7 N.OH = O 9 H 7 N + G 7 H 7 .OH. No benzylquinoline could he 
detected in the decomposition-products. 

Methylquinolinium hydroxide was also subjected to careful heating, 
hut the decomposition was always more complete; hydroquinoline- 
derivatives appear to he formed, hut no trace of either methylqumolina 
or quinoline could be detected amongst the products. 

The authors consider that the results of these investigations confirm 
, the view of one of them (Bernthsen) that these bodies are to be con¬ 
sidered as true ammonium bases, and disprove the views and formula 
propounded by Claus. Claus explains, for instance, the formation 
of his methylquinoline (Bernthsen’s methylquinolinium hydroxide) 
according to the equation 


p CH=CH^ 
^^NMeKCH^ 


=:<»<Xfg> + HL 


(<*) (*) 

The authors point out that the formation of methylquinaldinium 
hydroxide from quinaldine methiodide (where the «-H is replaced 
by Me which is not split off in the reaction) proves the incorrectness 
of this view, and that the decomposition of benzylquinaldinium into 
quinoline shows that in the hydroxide the benzyl-group is still attached 
to the pentad nitrogen-atom, and has not gone to the «-C position. 
The non-formation of quinoline from methyl^umolinium hydroxide 
and similar methyl bases does not militate against Bernthsen’s views, 
as these bodies are so unstable that decomposition sets in at a lower 
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temperature than that necessary to split up an alkylammonium 
hydroxide into a tertiary amine and an alcohol. L. T. T. 

Diphenylpseudoamphiphenacylnitrile. By E. Mohlau (Ber., 
18, 163—168).—Diphenyldiisoindole was, at the time of its discovexy 
(Abstr., 1883, 342), considered to he the first representative of the 
parmitriles , but it has since been shown that Staedel’s isoindole belongs 
to tbis class of compounds. The name amphiphenacylnitrile is proposed 
for isoindole, and the author points out that it may be represented by 

CPh.CH—v pPh pn 

either of the formula* XH<J | )>NH, or ^<OH?.OPh^ but 

that its properties appear to be in favour of the second. If this view 
is correct, diphenyldiisoindole cannot be regarded as a phenyLsubsti- 
iution-derivative of amphiphenacylnitrile, but as derived from the 
(hypothetical) isomeride. It is therefore named dipheny IpseudoampM- 
phenacylnitrile. 

When phenacylanilide is distilled, water first comes over with some 
unaltered substance, and afterwards diphenylpseudoamphiphenacyh 
nitrile, which is obtained pure by re-distillation. It is also produced 
on heating phenacylanilide hydrochloride with phosphorus penta- 
ehloride at 100°:—! 2 COPh.CH 3 .lSrHPh + 2PC1 5 = + 2P0C1 3 

4 - 4HC1. 

The supposed nitroso-derivative, C 28 H 20 N 4 O 2 , previously described 
(be. cit.), does not behave like rdtrosodimethylaniline with phenol and 
sulphuric acid; it possesses both basic and acid properties, the sodium 
salt having the composition CgsHiglT^OITa)*. It is therefore concluded 
that this compound is not a true nitroso-derivative, but probably 
contains the isonitroso-group (*.NOH). When the nitrate {loo. cit.) is 
warmed with nitric acid of sp. gr. 1T8, a mixture of mono- and 
di-nitrodiphenylisonitrosopseudoamphiphenacylnitrile appeal’s to be 
formed. A. K. M. 

Diquinolxnes. By E. Oestermayer ( Ber ., 18, 333—334).—The 
author confirms Roger’s opinion (Abstr., 1884, 1371, and this vol., 
p. 275) as to the non-identity of diquinoline from benzidine with 
Weidel’s a-diquinoline, inasmuch as this latter base unites with only 
one molecule of methyl sulphate to form a compound of the formula 
C^HiahTsjMeSOiH j this dissolves in alkalis with citron-yellow colour, 
the aqueous solution not showing the slightest trace of fluorescence. 
It is thus distinguished sharply from the diquinoline from benzidine 
which, as already shown by Oestermeyer and Henrichsen (this vol., 
p. 173) gives a strongly fluorescent aqueous solution, and strikes a 
blood-red coloration with alkalis. A. J. Gr. 

Quinolinecarboxylic Acid (Cinchonic Acid). By A. Claus 
and T. Muchall (Ben, 18, 362—366).—The oxidation of cinchonine 
to cinchonic acid is more conveniently effected by nitric acid (sp. gr. 
1 - 8 } than by chromic mixture; nitrodioxyquinoline is formed to some 
same time. Phosphoric chloride acts on cinchonic acid, 
subliming in yellow needles* apparently cinchonio 
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chloride hydrochloride, CoNH s .C001,HCl, it could not, however, be 
obtained in a pure state. Cinchonic acid unites readily with benzyl or 
methyl bromide when heated in sealed tubes at 130—170°. The com¬ 
pound with benzyl bromide , GioH 7 0 2 H,C 7 H 7 Br, crystallises in colourless 
silky needles, melts at 130° (uncorr.), and is readily soluble in water 
and alcohol, insoluble in ether. When heated in aqueous solution, it 
yields quinolinebenzylbetame , C 10 H 6 O 2 N.O 7 H 7 4 “ 3H 2 0, crystallising in 
colourless quadratic tables. These melt at 83—84°, re-solidify on 
further heating at 110 °, and again melt with decomposition at 190°. 
It is readily soluble in water and alcohol, insoluble in ether and 
chloroform. The aqueous solution has a neutral reaction, and gives a 
red coloration with ferric chloride. Hydrochloric acid converts the 
betaine into a substance identical with the additive compound formed 
by cinchonic acid and benzyl chloride. By the action of soda on 
either the betaine or the compound of benzyl bromide with cinchonic 
acid, a new acid is formed which has not been obtained in a pure 
state. 

Quinolineparasulphonic acid does not form additive products when 
heated with alkyl haloid compounds, its silver salt however reacts 
with these compounds, forming quinoline sulpliobetaines; silver quino- 
lineparasulphonate and ethyl bromide yield a crystalline compound of 
the formula C 9 HH 6 S 03 Et 4 2 H 2 0 . A. J, G. 

/ 3 -NapMhoquinolinesulphonic Acid. By G. Gjgntil (Ber., 18, 
201—202).—In order to prepare this compound, /3-naphthylamine- 
sulphonie acid is heated with glycerol, nitrobenzene, and concentrated 
sulphuric acid. The excess of nitrobenzene is expelled by steam, the 
residue converted into barium salt, filtered from the barium sulphate, 
and the barium precipitated by the addition of sulphuric acid* 
’ JSfajphthoquinoUnesulphonic acid , SO 3 H.C 10 H 5 1 C S NH 3 4 Aq ? crystal¬ 
lises in groups of slender white needles, dissolves sparingly in alcohol 
and cold water, but readily in hot water. The barium salt, 
(CuHsH.SOs^Ba, when dried over sulphuric acid, contains 12*82 p^r 
cent, water, and the silver salfc, SO 3 Ag.0i 0 H 6 1 G 3 NH a * 15*00 per 
cent. (3*5 mols. H 2 0). fi-Hydroxynaphthoquinoline, OH.O 10 H 51 C 8 NH S , 
obtained by fusing the acid with potash, does not melt at 250°, but 
sublimes with partial decomposition ; it yields a sparingly soluble 
platinochloride which crystallises in yellow needles. A. K, M. 

Hydro-eonapoimds of CinchoiriG Acid. By H, Wmim and 
K. Hazura (MonaUh Ohem 5, 643—655).—One of the authors has 
already shown (Abstr., 1882, 531) that when methyltetrahydro* 
cinchonic acid is heated at 100 ° it is converted into an oil ^further 
investigation has shown this substance to be methyltetrahydrodn- 
ohonio anhydride , (CgH 9 NMe.C0) 2 0. It is an almost colourless oil, 
boiling at 297—299°, under 744*3 mm. pressure; it is decomposed by 
exposure to the air. When heated with hydrochloric acid at 150°, it 
yields methyl chloride, and the hydrochloride of tetrahydrocinchonio 
acid , thus: C^H^Oa 4 - H 2 0 + 4H01 = 2 MeCl 4 2C l 0 H u NO S! ,HOL 
When heated at 150° with solutions of caustic alkalis, the anhydride 
yields salts of homohydrodnchoTm acid, the free acid is obtained by 

vol. xlvhi. 2 j 
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decomposing the product of the reaction with sulphuric acid. It 
crystallises from ether and light petroleum in aggregations of white 
pearly scales, melting at 125°, and haying the composition C 11 H 13 NO 3 . It 
is an extremely feeble acid, but forms well-defined crystalline salts with 
acids. Its hydrochloride , CioH 10 MeN0 2 ,H01 + H a O, crystallises in large 
colourless crystals, of the prismatic system, a : b : c = 0*9314 :1: 2*07; 
observed faces, 001, 012, 111. The methiodide, C 10 H 10 Me!>rO 3 ,MeI + 
H a O, crystallises in large, transparent, slightly yellow crystals, 
belonging to the monoclinic system; when treated with silver oxide, 
it yields a compound of the formula CioH 9 Me 2 N 02 + H a O, the 
aqueous solution of which evaporated in an atmosphere of hydrogen 
forms small, colourless shining crystals, extremely soluble in water. 

Homohydrocinchonic acid heated at 170° with concentrated 
sulphuric acid yields lepidinesulphonic acid; this crystallises from 
hot water in yellowish, flexible lustrous leaflets, having the composition 
CioEMT.HSOs. The production of this compound indicates that in 
homohydrocinchonic acid one methyl-group is contained in the 
hydropyridine nucleus. P. P. B. 

The Conine Group. By A. W. Hofmann (Per., 18, 109—131). 
—When conine hydrochloride or hydromide is acted on by bromine, 
an additive product (C 8 HnlT,HBr,Br 2 ?) is obtained, and this, when 
treated with soda solution, yields the compound CeH^NBr as an 
almost colourless, heavy liquid of penetrating odour. The same com¬ 
pound is obtained when bromine (1 mol.) is mixed with a 5 per cent, 
solution of sodium hydroxide (1 mol.), which is then well cooled, and 
conine (I mol), added. By the action of sulphuric acid on the pro¬ 
duct, hydrogen bromide is eliminated and a-coniceine (this vol,, p, 401) 
formed; whilst if the change is effected by means of an alkali, 
ry-coniceine is produced differing from both the a- and ^-compounds. 
In order to obtain <%-comceine, tbe bromine-derivative is gradually 
added to concentrated sulphuric acid, and the colourless solution ob¬ 
tained slowly heated to 140°, and maintained at this temperature as 
Jong as bromine and hydrobromic acid are evolved, after which the 
acid is neutralised by the addition of alkali. To obtain 7 -coniceme, a 
dilute solution of conine hydrochloride or hydrobromide (1 mol.) is 
mixed with bromine (1 mol.), and the product treated with a dilute 
solution of an alkali (2 mols.), The whole is heated for about half 
au hour on a water-bath. As the liquid cools, a little tribrora» 
hydroxyconine hydrobromide separates, whilst 7 -coniceme and un¬ 
altered conine remain in solution; these two bases may be separated 
by means of stannic chloride, which yields a well-crystallised double 
salt with 7 -coniceine. This base forms a colourless transparent liquid 
lighter than water, in which it dissolves sparingly with a strongly 
alkaline reaction ; its odour closely resembles that of conine, whilst 
as; a poison it appears to apt even more powerfully than the latter 
substance. It remains liquid at —50° (distinction from the a-com- 
pepnd), and boils at 173°; its salts are crystalline, but deliquescent 

The platinochloride, (OaH^ajMjPtOle, 
and the stannichloride, 

... (C^a 15 H) 2 ,H 2 SnCle, . ' ,.o • 
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are also described. 7 -Conice‘ine is shown to be a secondary amine 
by its behaviour with acetic anhydride and by its not yielding* an iso¬ 
nitrile ; the acetyl-derivative, CgHuNAc, is insoluble in water and in. 
hydrochloric acid; it boils at 252—255°. When an alcoholic solution 
of the base is treated with methyl iodide and sodium hydroxide, and 
the iodide of the ammonium base thus formed is converted into the 
corresponding chloride, and then into the platinochloride, a salt is ob¬ 
tained which is not the expected compound, (0 8 HuMeNMe)oPtCl 6 , but 
has the * composition of the methylammonium salt of a dimethylated 
oxyconine, (C 8 Hi 6 Me 2 NOMe) 2 PtCl 6 ; the auroehloride has the formula 
0 8 Hi 5 Me 2 N0Me, And*. When the hydroxide of the ammonium base 
is distilled, it yields dimethyloxyconine, C 8 Hi 6 Me 2 NO, and methyl 
alcohol, C 8 Hi 6 Me 2 ]NOMe.OH = C 8 Hi 5 Me 3 ]NO -f MeOH, also trimethyl- 
amine and a compound, C 8 HuO :—C 8 Hi 5 Me 2 ]NOMe.OH = CgHwO + 
H 2 0 + NMe 3 . Dimethyloxyconine forms a colourless liquid of charac¬ 
teristic odour, is sparingly soluble in water, and boils at 225—226°; 
the auroehloride has the composition Ci 0 H 2 iNO,HAuCl 4 * The com¬ 
pound CgH u O is an oil lighter than water and boils at 165—166°; it 
has a penetrating odour, recalling that of peppermint-oil. 

Tritromoxyconine hydrobromide , OgHuBrsN 0 ,HBr, which is pro¬ 
duced in the conversion of conine into 7 -conice'ine' (see above), may 
be obtained as the chief product if a larger proportion of bromine be 
employed: 0 8 H 17 N + 4Br 2 + H 2 0 = C«H u Br 3 NO,HBr + 4HBr. 
The platinochloride, (C 8 HuBr 3 ’NO) 2 ,H 2 PtCl 8 , and auroehloride, 
CsHuBrsNGjHAuOh, are described; the free base is a heavy oil of pene¬ 
trating odour; the hydrochloride, sulphate, and nitrate are sparingly 
soluble and crystallise well. Tribromhydroxyconine is very unstable 
and rapidly changes with production of the hydrobromide and of a 
base, 0 8 H 13 Br 3 ]Sr0. By the action of tin and hydrochloric acid on the 
hydrobromide, 7 -coniceine is produced together with other bases. 
Pibromoxyconiceine , C 8 Hi 3 Br 2 TSTO (see above), is a heavy oil having 
an odour resembling that of conine; it is unstable in the free state, 
but does not decompose in acid solution ; the platinochloride, 
(GeHwBrJN0) 2 ,H 2 PtCl<j, is sparingly soluble. When dibromoxy- 
coniceme is acted on with tin and hydrochloric acid, oxycomcdne> 
CgHifiNO, is formed. It is a colourless liquid, has an odour somewhat 
resembling that of conhydrine, and distils between 210 ® and 220 °; its 
hydrochloride crystallises in needles; the auroehloride has the formula 
OaHighTOiHAuCll. Besides this base, a high boiling basic substance 
( [conicezdine ) is also produced in the last-mentioned reaction; its 
hydrochloride crystallises in small plates, sparingly soluble in water, 
readily in hydrochloric acid and in alcohol. Coniceidine, GmHmN's, 
may also be prepared by boiling oxyconiceine with alcoholic potash: 
2 C 8 H l5 NO =s 0 i 6 H 2 e hT 2 + 2H*0, The platinochloride, C 1 $ H 2 e lSr 2 ,H 2 PtCl g , 
forms almost insoluble stellate groups of needles. The free base 
melts at 55—56°, and boils above 300° with decomposition. From 
its formula it appears to be a homologue of nicotine. A. K. M. 

New Alkaloids of Cuprea Bark. By B. H. Patti* and A, J. 
CowNiiBY (Pharm. Joum. [3], 15, 221—222, and 401’—402).—The 
authors regardinghomoqtunineas a distinct alkaloid and not as amodi- 

2 2 2 
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fication of quinine (Abstr., 1884,1385), repeated Hesse’s experiment 
described in the Abstract referred to ; they found one treatment with 
soda sufficient to effect tbe change, but that the quantity of quinine 
obtained was considerably less than the amount of homoquinone em¬ 
ployed. Examination of the soda solution disclosed the remainder of 
the homoquinine, in the form of a new alkaloid which they call 
cupreine. It crystallises from its ethereal solution in rhombic plates, 
different from those of homoquinine. Ho quinine is obtained by 
digesting it with soda; but the soda solution, on Exposure and evapo¬ 
ration, sets to a jelly. In a quantitative experiment, a specimen of 
homoquonine yielded 62*37 per cent, cupreine and 37*63 per cent, 
quinine. Synthetical experiments, wherein mixed ethereal solutions 
of quinine and cupreine were allowed to evaporate slowly, resulted in 
the production of homoquinine. The authors have compared various 
salts of the three alkaloids, quinine, cupreine, and homoquinine, and 
find a marked difference in their characteristics:— 


Cupreine. Homoquinine. 

Sulphate ......... Forms tufts of radiating acicular More soluble than cupreine 

crystals. salt, forms slender needles 

sometimes in stellate groups* 
Acid sulphate...... Less soluble than homoquinine On evaporation forms a gefa- 

salt; crystals as above. tinous residue.. 

Hydrochloride .... Bunches of long needles with Amorphous, more soluble than 

glassy lustre. cupreine salt. 

Oxalate .......... Amorphous, more soluble than Delicate needles, opaque when 

homoquinine salt. dry. 

Tartrate.... More soluble than homoqui- Tory sparingly soluble. 

nine salt. 

Hydriodide * ...... Distinctly crystalline.. Resinoid. 

Copious reference is made to Hesse’s paper (this vol., p. 276). 

D. A. L. 

Braeine. By O. de Conince (Compt rend., 99, 1077-^1079).— 
Heavy quinoline, obtained by the action of an excess of potash on 
brucine, contains a small quantity of tetrahydroquinoline (Abstr.,, 
1882, 414). Its platinochloride forms an orange-red crystalline 
powder, which rapidly changes into a modified salt or is completely 
deduced,* no aurochloride could be obtained. The free base or a 
strongly acid solution of the hydrochloride almost instantly reduces 
gold chloride, ferric chloride, or stannic chloride, in these pro¬ 
perties tetrahydroquinoline closely Tesembles the pyridic dihydrides. 

It would seem that there is a gradation in the stability of the 
hydrogen combined with pyridic or quinolie alkaloids. Pyridic 
dihydrides are very unstable and have great reducing power; quinolie 
tetrahydrides have the same properties in a somewhat less marked 
degree; pyridic hexahydrides are not reducing agents and are much 
but they contain a certain number of hydrogen-atoms 
bah easily be removed from the molecule. 

of tetrahydroquinoline in the orhde qumolme from 
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brucine shows that this alkaloid, like cinchonine, contains in its mole¬ 
cule a quinolie tetrahydride. 0. H. B. 

Brucine. By A. Hanssen (Ber., 18, 293—294).—A reply to Shen- 
stone (this vol., p. 276). 

Derivatives of Dimethylpiperidine. By A. Ladenbu ha'(Ber., 
18, 55).—With reference to Merling’s work on tfi Bromosuhstitution- 
derivatives from Dimethylpiperidine,” the author calls' attention to 
his own work with iodine in a similar direction (Abstr., 1882, 534 and 
983), and expresses the opinion that Merling will not in this way do 
much towards elucidating the relationship between tropine and 
piperidine. L. T. T. 

Cocaine. By E. Merck ( Pharm . J. Trans . [3], 15, 426—428).— 
The paper refers to the use of cocaine in surgery, It produces 
local anaesthesia; the fatal dose is small for the lower animals, but 
considerable for human beings. It has been employed successfully 
for ophthalmic and dental purposes. Dropping a 2 per cent, solu¬ 
tion into the eye causes an entire loss of feeling, lasting for 10 
minutes; whilst, if applied to a tooth, any operation may be per¬ 
formed on it without causing pain. The hydrochloride, salicylate, 
and citrate have been employed, but doubtless other cocaine salts 
are equally efficient. D. A. L. 

Hymenodictyomne, the Bitter Principle of Hymenodictyon 
Bxcelsum. By W. A. H. ISTauor (Pliarm*. Journ . [3], 15, 195— 
196).— 1 The author has continued his experiments on this substance, 
and has taken special precautions in its preparation. In addition to 
facts already published (Abstr., 1883, 1141), he now adds, that by 
very slow evaporation of the ethereal solution, the alkaloid has been 
obtained in acicular crystals; also that on treatment with concentrated 
sulphuric acid a solution is obtained yellow to wine-red by transmitted, 
ana showing bronze fluorescence by reflected light, sulphurous acid 
being at the same time given off. From numerous quantitative experi¬ 
ments, he concludes that this alkaloid is a tertiary diamine of the 
composition CasH^N*. Its hydrochloride, pasH^N^SHOl, its platino- 
chloride, and the diethyl-derivative have been examined ; also the 
iodide of the latter, which forms rosettes of long needles, 

soluble in hot alcohol, and the platinochloride, O w H 4 oEyNr 8 ,PfcOI«, 
which forms large crystals scarcely soluble in alcohol. D. A. L. 

Active Constituents of Nandina Domestica. By J. E. 
Eukman (Chew. Centr 1884, 779—780),—This plant belongs to the 
family Berberidacese, and grows in China and Japan, Its leaves are 
said to possess intoxicating properties, or at least to act as an emetic. 
The author, has isolated from the root-bark an alkaloid, mndmine, an 
amorphous white powder; it assumes a dark colour when in aqueous 
solution, or on exposure to a moist atmosphere, Nandanine is 
.soluble in tbe ordinary solvents, does not yield crystalline salts, is 
poisonous, and gives the ordinary reactions of alkaloids. It gives a 
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reddish-violet solution with strong sulphuric acid, which changes to 
blue on addition of a small quantity of nitric acid. Other oxidising- 
substances, even ferric chloride, produce a green or blue colour* 
whilst selenic or telluric acid give rise first to a green, and then to an 
indigo-blue coloration. Nandinine platinochloride gives a splendid 
blue colour with sulphuric acid, whilst with chlorine or bromine- 
water it gives a fine green. 

The numbers obtained by analysis agree with the formula 
GigHitJTO,*, according to which nandinine would be the homologue of 
hydroberberine, O 20 H 21 NO 4 . Berberine seems to be also present in 
the plant. H. W. 

New Base occurring in the Animal Organism. By A. Kossnn 
(Ber., 18, 79—81).—Whilst continuing his researches on nuclein and 
its decomposition-products, guanine and hypoxanthine (Abstr., 1883* 
759; 1884, 97, and this vol., p. 286, &c.), the author has isolated from 
the pancreatic gland of the ox, a new base, C 5 H 5 N 5 , to which he gives, 
the name adenine. It crystallises in needles which decompose before 
melting. It is soluble in alcohol and boiling water, and the aqueous 
solution has a neutral reaction. The sulphate, ( 0 ^ 11 ^) 2 , 112804 , 
crystallises with 2H Z 0 ; the hydrochloride, platinochloride, and nitrate 
are also crystalline. It resembles hypoxanthine in its behaviour with 
silver nitrate. The author has also detected this base in the spleen 
of the ox and in pressed yeast. L. T. T. 

Ptomaines from Pish. By 0. Bocmrscs ( Ber 18, 86—89).— 
In a pamphlet on “ Ptomaines ,5 (Berlin, 1885), Brieger has lately 
given the results of his researches on the putrefaction alka¬ 
loids obtained from cod-fish, &c. He obtained neuridine, C fi H u N 2 * 
ethylenediamine, muscarine, and gadinine, C 7 HbN 0 2 . The author is 
carrying out similar researches with fresh-water fish. By the putre¬ 
faction of the perch, he obtained neuridine, dimethylamine, trimethyl- 
amine, a base apparently isomeric with trimethylamine, and traces of 
other basic substances. The base just mentioned resembles muscarine 
in properties* and is probably identical with a ptomaine obtained by 
Brieger from the human corpse. It forms a platinochloride crystal¬ 
lising in needles, and a hydrochloride which yields non-deliquesconfc 
colourless needles. These results seem to show that the alkaloids 
formed during the putrefaction of fresh-water fish are different from 
those obtained under similar circumstances from salt-water fish. 

L. T. T, 

Preparation of Haemin. By M. Shaotiee (/. Buss. Ghem . Soc„ 
1885, 30).—The following method is recommended for preparing 
considerable quantities of Teichmann’s heemin crystals, without pre¬ 
viously submitting the blood to any particular treatmentTo 1 yoh 

glacial acetic acid heated to 80°, 1 vol. of 0 * blood, which has 
'hem defibrinated and filtered through cloth, is added, and the whole 
heated to ■ '80°; on cooling abundance of crystals are deposited?: 

washed with water, collected, and again washed 
' water » alcohol,' ■ and ether/ fbe ' 
m oblong rhomboidal plates, arevbro#nli*^d :; %' 
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transmitted, and dark violet-blue with a metallic^ lustre by reflected 
light. 

The various forms of hssmin crystals observed under the micro¬ 
scope, when blood is treated by Teichmann’s method, are due to 
variations in the relative quantities of blood and acetic acid, so that 
any of the forms hitherto described may be obtained by varying the pro¬ 
portions of acid and blood. The formation of the crystals is also affected 
by temperature; if heated above 80°, the crystalline deposit is either 
diminished, or is redissolved and does not separate again on cooling. 

The yield of hsemin crystals from 1 litre of blood by the method 
described is never less than 5 grams, generally about 83—90 per cent, 
of the amount theoretically calculated. When the blood was partially 
decomposed, or when the acid had been heated to 90—95°, the crystals 
deposited were extremely small, but the supernatant liquid appeared 
almost colourless, so that the separation of the colouring matter must 
be complete under these conditions. A. T. 

Crystallographic form of Hsemin. By A. Lagorio (/. Buss. 
Ghem . Soc 1885, 35).—Hmmin crystals belong to the triclinic^system, 
the principal combinations being: OP, ooPoo, 'P'oo or coPoo, ooPoo, 
'P'co, sometimes ooPoo, ooPoo, OP. The angles measured are: OP, 
coPco = 121°, ooPoo, ooPoo = 74°, ooPoo, OP = 112°, and coPoo, 
'P'co = 147°. The crystals are pleochroic in a high degree. 

^ A. T. 

Filtration of Albumin Solutions. By J. W. Bonbbbrg (Pfluger’s 
Archiv, 35, 54—67).— A reply to Begeczy (ibid., 30, 544; compare 
also this vol., p. 405). 

Putrefaction of Albumin and Formation of Skatole and 
Indole. By E. and H. Salkowski ( Zeit. Physiol Ghent., 8, 417— 
466).'—The occurrence of considerable amounts of indican, phenol, 
and benzoic acid in the urine in a case of peritonitis, led the authors 
to suppose that benzoic acid was formed by putrefaction in, the 
intestinal canal. The analogy with the larger herbivora, in whose 
intestines food remains for long periods, and whose urine is charac¬ 
terised by the presence of those three substances, cannot be overlooked. 
The authors undertook some experiments on the results of the putre¬ 
faction of albuminous substances with a view to solve the question. 

The substances selected for the experiments were blood fibrin, lean 
muscle, and serum albumin. The manner of procedure is thus, 
describedThe material—say horse flesh—weighing 2 kilos., was, 
very finely chopped and placed in a large flask containing 8 litres, 
of water at 40—42°; to this 200—240 o.c. of saturated solution of 
sodium carbonate was added, a quantity found sufficient to maintain 
the alkalinity of the solution to the end of the experiment; the 
mixture is then seeded with a putrefactive solution prepared by 
rubbing lean flesh with water in a mortar, and digesting it with sodium 
carbonate to decidedly alkaline reaction, in an incubator at 40—42° 
for two hours, at the end of which time it is in a putrid state and 
swarming with organisms; some few c.c. Of this preparation are 
added to the large flask, which is then corked, loosely and placed in 
the incubator; when gas ceases to be evolved, the cork is driven in 
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more firmly. The authors prefer this inoculation to spontaneous 
decomposition, as the process can be more sharply watched. With 
flesh, the addition of nutritive salts is unnecessary. When the 
mixture had remained a fixed time in the incubator, it was distilled, 
without filtration or addition of acids, until the residue was about 
1—1£ litre; in the strongly ammoniacal distillate indole and skatole 
were found and nearly all the phenol, also traces of fatty and aromatic 
acids in combination with ammonia, but the greater part of those 
acids remained in the residue as sodium salts. At the commencement 
of ebullition, the steam carried over a small quantity of a pale yellow 
oil which sank under water, and had the highly characteristic odour 
of mercaptan. Another substance of the nature of. indole, but 
differing in certain reactions, was also fonnd, the quantities of both 
being too small for full examination. One of them is probably the 
substance described by Brieger (Abstr., 1879, 806). 

The separation of indole and skatole from the distillate was effected 
by agitation with ether, after acidifying with hydrochloric acid. Any 
phenols or acids accompanying the indole and skatole are removed by 
agitating with soda, &c. 

The authors describe an exhaustive series of experiments, in which 
they submitted various substances to putrefaction for different periods, 
and estimated the indole and skatole formed, comparing this with the 
quantities of dissolved albumin contained originally in the substance. 

. The samples containing most skatole were those from flesh or flesh . 
fibrin, but in other cases the indole obtained from those substanoes 
contained merely traces of skatole. The authors account for the 
difference by assuming that the organisms with which the substance 
was inoculated contained more of the skatole ferment in one case, and 
of the indole ferment in the other. 

When the authors compare their researches with those of previous 
investigators on the origin of skatole, they find serious differences. 
Brieger looks on skatole as a constant product of putrefaction, but the 
authors believe that both skatole and indole have a common origin, 
and replace each other in varying proportions, owing to circumstances 
as yet but partially understood. In active putrefaction, the time neces¬ 
sary for the appearance of indole is very short—with preparations 
of flesh it required but two days. The indole group, according to the 
authors, forms a much greater proportion of the molecule of albumin 
.than is c generally supposed, and appears to differ in amount in dif¬ 
ferent albuminous substances, nor does it appear to be a direct pro¬ 
duct of putrefaction, but the result of bacteria working on an inter¬ 
mediate substance which is at present unknown. The experiments of 
Odermatt, Nencki, and Brieger have shown that the quantity of 
indole diminishes as the solution of the substance is kept for a longer 
period, but the authors did not find it so in their experiments; they 
note, however, that the others employed open vessels, whilst they used 
closed flasks; They account for the diminution by a process of oxida- 
iion,&ndbelieve that dilution of the solution has also an effect in this 
^reotiomHoppe-Seyler has shown that putrid solutions, when sup- 
with sofficieni oxygen, do not develop either indole or skatole. 
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Skatolecarboxylic Acid, a Product of the Putrefaction of 
Albumin. By E. and H. Salkowski (Zeit. Physiol Ghem 9, 
8—*22).—In addition to indole and skatole, the putrefaction of 
albumin yields other substances, amongst them skatolecarboxylic 
acid, CioH#N0 4 (compare Abstr., 1881, 175). It forms small leaflets 
easily soluble in alcohol and ether, sparingly in water; they dis¬ 
solve in hot water, but on cooling, the greater part is again pre¬ 
cipitated, the small portion left in solution reacting strongly acid. 
The acid is monobasic; the melting point is about 164°. On further 
heating it is decomposed, evolving carbonic anhydride, and yielding a 
sublimate of pure skatole. When the acid is mixed with a few drops 
of hydrochloric acid, a very dilute ferric chloride solution added, and 
the mixture boiled, a cherry-red colour is produced. 

The authors have found this acid in 15 carefully conducted ex¬ 
periments, and are inclined to regard skatolecarboxylic acid as the 
mother-substance of skatole, although the resistance of the material 
to bacteria appears contradictory to the hypothesis. 

The fact that the acid is inodorous leads to the belief that it is 
derived from the ferment of trypsin, but against this opinion there 
are also objections. J. E. 


Physiological Chemistry. 


Relative Digestibility of Pish in Gastric Juice. By It. H* 
Chittenden and G. W. Cummins (Amer . Ohem, J., 6, 318y~332).—In 
this paper the authors have attempted to obtain some positive results 
as to the relative digestibility of the more common edible species of 
fish, comparing it at the same time with the digestibility of beef, 
veal, lamb, &c. Artificial digestion was the method employed, a 
solution of 5 grams of commercial “pure pepsin” in a litre of 
dilute hydrochloric acid of 0’2 per cent, strength forming the diges¬ 
tive mixture, a fresh quantity of which was prepared for each expe¬ 
riment. The flesh was freed as much as possible from tendons, 
fat, skin, and bones, and finely divided by chopping. . The solid 
matter in every sample was determined, and then two portions, of 20 
grams each, weighed out to determine the digestibility. These were 
heated in a steam-bath for 80 minutes, then placed each in a beaker 
containing 200 c.c. of the standard gastric juice, and finally heated 
in a bath at 38—40° for 22 hours, with occasional stirring, The 
Quantity digested was determined by making up the mixture with 
water to 250 c.c., filtering and evaporating to dryness 50 c.c. of the 
filtrate, and weighing the residue. This latter process was found to 
be much more convenient than filtering and weighing the undigested 
Tesidue, as it was almost impossible to wash the latter free from 
peptones, owing to its gelatinous condition. In each case a duplicate 
analysis was made. 
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The results of the analyses, given in the appended table, show- 
great divergence in the results obtained from different samples of the 



Solids, per cent. 

■ 

Digestibility. 
Beef = 100. 


25-12—26 -03 

100*00 


24-29—34-96 

94-89 


30 *84 

92*15 


29 -87 

87 -93 


26*64 

86 -72 

(darlr mGfl.t i .. .... 

26 -70 

84 *42 

» _ » V_u.au. a. oxvauj ************ 

25*56 

94-78 

Shad ..... 

31 *33 



30*38 

97-25 

, (dark ... 

32*63 

87-32 


31*06 

92 -29 


31 *50 

89*80 


20*60 

88*13 


22*56 

87-03 

ninftfi^h t -.......................... 

19*84 

88*69 


19 *46 

73 -44 

TVTfl/Vk'fypftl .................... 

25 *51 

86*24 

Halibut r .. 

20*28 

85*51 

Flounder .... 

23*04 

85*32 

Sea bass • 

21 *17 

84*01 

Pike. ... .... 

19 -63 

82*99 

Haddock ... 

18 *24 

82*50 

Herring. • ............................ 

24 *49 

82*34 

Striped bass...... .. .. .. .. .......... .. 

20*73 

80*99 

"Red swapper.. . . 

22*09 

81 *65 

Trout, brook. ....» 

19 *58 

78*46 

robin ................ ...a........ 

21 ‘87 

78*03 

72*94 

72*39 

White perch .. ...................... 

19*69 

Freshcod .«.. 

18*29 

Eel.. ... 

21*78 

17*15 

71-82 

66-89 

87-81 

79 -06 
69-18 

67 13 
80-46 

Flat fish. 

Lobster (young) .. 

21*75 

21 *29 

,, {large female) .......... 

{large male) ... 

20*76 

23*57 

17*86 

» V“**o v ....... .... *. .. 

Crab ..... 

Frog’s legs .... 



same species of %h, and point to the conclusion that there are other 
conditions, such as age, sex, &c«, which affect the digestibility of their 
flesh, and which must be taken info account in generalising from 
these experiments ; examples of this are seen in the three experiments 
on the lobster. Generally speaking, the white flesh is more easily 
digestible than red or dark flesh. The low digestibility of the flesh of 
fresh cod is noteworthy. 

The whole of the flesh experimented on was steam-cooked. Raw 
meat, of whatever kind, was found to be much more easily digestible, 
rawv and cooked beef and blue fish showed. 

5* 1C £k ■■ 
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Physiological Action of Cocaine. By G-rasset and Jeannel 
(Oompt. rencl, 100, 364—366).—Cocaine hydrochloride was ad¬ 
ministered to monkeys and dogs by hypodermic injection in different 
quantities. The results lead to the following conclusions:—Cocaine 
produces in monkeys violent attacks of convulsions. Chloral is 
antagonistic to cocaine both in respect to its effect on the excitomotor 
functions and the temperature of the body. The thermal effect of 
cocaine seems to be different in the case of monkeys and dogs. Anti- 
pyrine does not seem to be antagonistic to cocaine so far as thermal 
effect is concerned (see p. 565). C. H, B. 

Physiological Effect of Cinehonamine Sulphate. By Gh See 
and Bochepontaine ( Gompt . rend., 100, 366—368)—The effects pro¬ 
duced by cinehonamine sulphate are progressive weakening of the 
physiological activity of the central nervous system, weakening and 
slackening of the movements of the heart, and, in mammalia only, 
indistinct convulsions. Largo doses rapidly produce death by stop¬ 
page of the heart in diastole, both in batrachians and mammalia. 
Atropine does not restore movements of the heart which have been 
arrested by cinehonamine. The toxic action of cinehonamine is about 
six times as great as that of quinine, cinchonidine, or cinchonine. 

0. H. B. 

^Q|Jgin of the Fibrin Ferment. By L. C. Wooldridge (Ptog. 

36, 417—420).—The fibrin ferment which appears in shed 
blood is generally supposed to arise from the cellular elements of 
blood, from the white or some special kind of other corpuscles, either 
by their discharge of the ferment into the blood, or by their actual 
disintegration. Although this may be one source of fibrin ferment, yet 
in this paper evidence is brought forward to show that it may make 
its appearance in blood plasma perfectly free from cells, and it must 
thus arise from some constituents of the plasma. This ferment does 
not pre-exist in normal plasma, although it may make its appearance 
even in the absence of all cellular matter. Y. jEL V. 

Action of u Secretion obtained from the Medicinal Leech. 
By J. B. Hayobaet ( Proo . Hoy. 8oc>, 36,478—487).—It is well known 
that the blood flowing from a leech bite is not readily stopped, whilst 
the blood within the leech remains fluid for an indefinite time, and 
when ejected has lost its power of coagulating. In this investigation 
it is shown that the leech secretes from the mouth a liquid which 
destroys the blood ferment, without producing any other observable 
change. Attempts made to isolate the active principle of the liquid 
have hitherto been unsuccessful, owing to its insolubility in the more 
common menstrua* When this liquid is injected into an animal, such 
as the rabbit or dog, it produces but slight constitutional disturbance," 
and is eliminated by the kidneys; it has no effect on crustacean 
blood. It does not curdle milk, slightly hastens the clotting of myosin, 
and hastens rigor mortis. The active principle is not a ferment, inas¬ 
much as it retains its activity after boiling. Y. H. V. 

ffihe Protelds of Serum; ByW.j), EUllibubton ( Proc.Boy . Soc. 9 
i02—107,).—-This investigation deals particularly with experi- 
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ments on tlie coagulation by beat, and the action of certain salts on 
the prote'ids of blood serum of man and of various animals, and of 
so-called serous effusions sucb as the hydrocele, pleuritic, ascitio, and 
parovarian fluids. The most important results are as follows: (1) The 
albumin of serum consists of three separate prote'ids, coagulating at 
temperatures of 73°, 77% and 84% which may provisionally be called 
1, 2, and 3 serum albumin. In ter tain animals only two of these are 
present; (2) The precipitates described by Fredericq as occurring in 
serum at temperatures below 70° do not occur; (3) the albumins of 
serum can be completely precipitated, after saturation with magnesium 
sulphate and removal of the serum globulin, by saturation with sodium 
sulphate; (4) potassium acetate added in excess to a solution of the 
proteid completely precipitates it without coagulation. Y. H. Y. 

A Peptone-like Constituent of the Cell Nucleus. By A. 
Kossel (Zeit. Physiol . Ohem., 8, 511—515).—The blood-corpuscles 
of birds offer considerable facilities for chemical examination; most 
other animal organs which are subjected to analysis consist of various 
tissues, but we have in the red corpuscles properly isolated a histo¬ 
logically uniform substance, which preserves the typical character of 
the cell, and is distinguished from the cells of the tissues by tbe solu¬ 
bility of the cell-wall in water, the insoluble residue consisting mainly 
of the nuclei of the cell, mixed with a filamentous substance—the 
stroma. 

The following experiments were made on the blood of a goose. The 
corpuscles were isolated in the usual way, dissolved in water to which a 
little ether was added, and the undissolved substance washed with water 
until completely decolorised. It has been shown by Pldsz that this 
matter is very rich in nuclein, it is very light and easily compressed, 
it contracts in alcohol, and much more so on addition of a few drops 
of hydrochloric acid to water in which it is suspended. Previous 
investigations have convinced the author that there is another body 
existing in chemical combination with the nuclein, as extraction with 
dilute acid isolates a substance which belongs to the class of bodies 
called A-peptones by Meissner, propeptones by Schmidt, and albumoses 
by Kuhne. This compound is soluble in water, and as it is not ex¬ 
tracted by .water previous to treatment with acid, it must either be 
formed by the action of the acid, or liberated by it from its com¬ 
bination. The author names this substance histon; it is procured 
in the following manner: salt is added to the acid solution previously 
mentioned, the abundant precipitate collected, washed with acid con¬ 
taining salt, thrown into water and subjected to dialysis—the salt dif¬ 
fuses into the outer vessel whilst the substance dissolves in the dialyser. 
The neutral solution of histon is precipitated by more or less perfect 
saturation with ammonium sulphate or chloride, magnesium sulphate, 
common salt, or sodium carbonate. A precipitate is also produced by 
.ammonia, lime-water, sodium hydroxide, and nitric acid. The solution 
is not precipitable by calcium chloride, mercuric chloride, normal or 
basic lead acetate, sodium phosphate, or by acetic or sulphuric acids. 

concentrated^ solution is precipitated by alcohol, and the precipitate 
!^&arily soluble inwater; on boiling there is no coagulation. Copper 
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sulphate and sodium hydroxide solution in the cold produce a red 
colour, the so-called peptone reaction; prolonged heating with baryta- 
water yields leucine and tyrosine. 

The behaviour of histon with ammonia is peculiar, a few drops of 
aqueous ammonia added to the neutral solution produces a heavy pre¬ 
cipitate ; when filtered, the filtrate does not give the peptone reaction, 
and the precipitate is quite insoluble, possessing all the properties 
of an albuminoid. This method may be employed as a means of 
separating peptones from albuminous substances. J. F. 

Inorganic Constituents of Muscle. By G. Bunge (Zeit . Physiol 
Chem 9, 60—62).—The author has recently made some very careful 
analyses of the ash of beef, freed as much as possible from fat, tendons, 
veins, &c., and as many physiological conclusions have been drawn 
from previous analyses, he publishes the figures: I, with which he 
compares; II, those of fat beef—analysed on a previous occasion. 
The results are given in parts per 1000 :— 

K 3 0. Na*0. CaO. MgO. Fe 2 0 8 . P 2 0 5 . Cl. S0 3 . S. 

I. 4*654 0*770 0*086 0*412 0*057 4*674 0*672 — — 

II. 4*160 0*811 0*072 0*381 — 4*580 0*709 0*010 2*211 

With regard to the tissue alterations taking place during a flesh 
' diet, it is worthy of remark that the sulphuric acid which is formed 
by the separation and oxidation of the albuminoids of muscle, is 
sufficient to saturate all the basic constituents. As much as 85 per 
cent, of the sulphur contained in the food passes away in the nrine 
as sulphuric acid. The muscles contain considerable quantities of 
phosphorus and chlorine, but there is no fear of free acid being 
formed, owing to the simultaneous production of ammonia, creatinine, 
and other basic substances. J, F. 

Soaps as Constituents of Blood Plasma and Chyle. By 

F.Bopph-Seymr {Zeit Physiol Ohem 8, 603—-507)♦‘—This paper is a. 
reply to the assertions of Lebedeff and Rohrig that neither blood nor 
chyle contains alkali salts of the fatty acids. ' The presence of calcium 
and magnesium combinations in these fluids does not necessarily 
exclude that of alkaline soaps; it is easy, without any complex 
operation, to obtain several grams of soap from the blood serum of 
oxen and horses. 

It is well known that sodium carbonate is always present in blood 
plasma, chyle, and lymph, and the use of sodium carbonate in washing, 
to prevent the precipitation of lime and magnesia soaps is also well 
known. 

The presence of a soda soap in the serum of blood and of chyle is 
thus shown: the fluids are precipitated with 3 or 4 vols. of strong 
alcohol, filtered, and evaporated to a syrup at a temperature not 
exceeding 55°, extracted with ether free from both alcohol and water $ 
the residue treated with absolute alcohol, filtered, and evaporated at 
55° to a clear syrup; this when dissolved in a little hot water, gives 
all the reactions of soap. V, 
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Blood serum of the ox, horse, and dog contains 0*05 to 0\L2 per 
cent, of the fatty acids of soap; human chyle 0*23 per cent, of soap 
and 0*723 per cent, fat; and blood serum in a case of pneumonia, 
0*662 fatty acids of soap. The origin of soap in those fluids is as yet 
unaccounted for. J. F. 

Assimilation of Iron- By 0*. Bunge (Zeit. Physiol. Ohem 9, 
49 — 59 ).—Many physiologists believe that the human organism pos¬ 
sesses the power of synthesising haemoglobin from albumin and 
inorganic combinations of iron, but recent experiments on animals 
have shown that the introduction of iron salts into the blood is 
followed by symptoms of poisoning similar to those with arsenic. 

The questions which the author proposes to solve are the form in 
which, under normal conditions, iron is absorbed and assimilated, and 
the manner in which haemoglobin is formed. The subjects of experi¬ 
ment were milk and yolk of egg; the former, as being the exclusive 
food of the young mammalia, must contain the material of haemoglobin, 
whilst egg-yolkmust form it during the process of incubation, without 
access to external sources. Milk is difficult to examine, the quantity 
of iron contained being so small; egg-yolk is richer, and it is easier 
to isolate the metal. The author describes the method by which he 
obtains from the yolk a substance which he calls hmmatogen; tho 
mean of nine analyses show its composition to be— 

C. H. S. P. Fe. O. 

42*11 6*08 14*73 0*55 5*19 . 0*29 31*05 

He cannot say whether it is a definite chemical compound or not, but 
is inclined to think it is a result of the splitting tip of the complicated 
molecules of the protoplasm of the egg cells; it is undoubtedly the 
material from which haemoglobin is formed. The author believes his 
experiments prove that food does not contain iron in inorganic com¬ 
binations, bnt that it exists only in complex organic compounds 
which have been formed by the vital processes; it is absorbed and 
assimilated in this form, and then converted into haemoglobin. The 
almost unanimous opinion of physicians as to the efficacy of prepara¬ 
tions of iron in chlorosis and their utility in forming haemoglobin, 
appears to contradict these conclusions, but the fact remains that 
inorganic iron is not assimilated. The apparent contradiction may 
be explained by the hypothesis that inorganic iron salts prevent the 
decomposition of the organic iron compounds in the intestinal canal. 

J. F. 

Effects of Phenylhyclrazine on the Organism. By G\ Hoppe- 
. Seylee (Zeil. Physiol . Ohem*, 9, 34—39).—Fischer has investigated 
the combinations of phenylhydrazine with aldehydes and ketones. 
Its compounds with the carbohydrates are especially interesting to 
physiologists; they are soluble with difficulty and. easy to isolate. 

. The study of its behaviour in the animal body should therefore throw 
. light on the formation of certain secretions of great importance. The 
' in ■ this •• direction, although' not answering his' 
interesting. " ' ■■ \y'<-V-v..: 
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On five occasions, the substance was administered to rabbits, which 
were then killed and dissected. A dark brown coloration of the 
organs was observed, particularly the lungs; the venous cavities were 
filled with a blackish-brown clot, and the small quantity of still fluid 
blood coagulated at once on being poured into a glass. When shaken 
up with water, the solution gave the absorption spectrum of oxyhemo¬ 
globin. The kidneys were much swollen; under the microscope the 
urinary passages were seen to be filled with blood-corpuscles. All the 
experiments show that the action in the organism causes a change in 
the colouring matter of the blood. Blood-corpuscles precipitated by 
common salt were dissolved in a sufficient quantity of water to allow 
of easy spectroscopic examination; when a little phenylhydrazine was 
added, it caused a brown coloration, and the oxyhsemoglobin bands 
disappeared. The spectrum contained no decided bands, but the green 
and blue were slighly absorbed. 

Some of the blood solution was left over mercury until the spectrum 
■of oxyhemoglobin disappeared completely, and hemoglobin alone 
remained. Phenylhydrazine was then added; at the point of contact 
a red precipitate formed immediately, and the adjoining part of the 
solution became reddish-purple. Spectroscopically examined, the bands 
of hemochromogen were seen; the colour disappeared after some days. 
When a few bubbles of air were blown through the fluid, it became 
brown in the vicinity of the air, and the colour spread downwards, 
without metahsemoglobin being visibly formed; the spectrum showed 
only a diffused absorption of the green and blue. Other experiments 
of a similar character lead the author to conclude that both phenyl-. 
hydrazine and its hydrochloride cause death when administered in 
small doses, with appearance of extensive alterations in the blood, and 
consequent heematuria; the poison operates more strongly when 
injected under the skin than when administered by the stomach ; the 
subcutaneous injection of 0*05 gram killed a fair sized rabbit, whilst 
0*5 was required to kill a similar animal when administered by the 
stomach. The action of phenylhydrazine hydrochloride on the blood 
in presence of oxygen consists in the formation of a characteristic 
colouring matter, hitherto unobserved, with sharply defined absorption 
bands; this passes easily into another substance without a distinctive 
spectrum. Pure phenylhydrazine operates in a different maimer, due 
to its alkalinity, as it forms hsemochromogen from hemoglobin in 
absence of oxygen. J. P. 

Action of Trichloracetic Acid. By L. Hbbmahk ( Pfluger’s 
Ar6hiv ) 35, 35 —44).—Soporific properties have been frequently 
ascribed to this acid by various writers. The author has several 
times disputed the accuracy of these statements, and now shows that 
trichloracetic aoid is destitute of any trace of hypnotic action, even 
when injected in very large quantities. Its most characteristic action, 
when injected in considerable quantity, is the production of paralysis, 
starting from jbhe hinder extremities. A. J. &. 

Behaviour of Skatolecarboxylic Acid in the Organism. By 
E, Salkowski (Zeit Physiol Ohem t) 9, 23—33).—As shown by the 
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previous investigations o£ the author and his brother, this acid is a 
constant product of putrefying albumin ; the possibility therefore 
exists that it is formed during life in the intestinal canal, either as a 
physiological or pathological product, and that it may perhaps be 
present in other organs. Its great resistance to the action of bacteria 
suggests the idea that it may be reabsorbed and appear in the urine. 
To decide the question, certain experiments were made. A dilute 
solution of the acid was introduced into the stomach of a rabbit; 
about 1-| hours afterwards the animal passed urine in which distinct 
reactions of the acid were observed, urine previously passed being 
free from it; for two days the quantity increased, and then ceased. 
This shows that the acid passes unaltered through the body. A 
second experiment gave a similar result; in two other experiments 
pure skatole was employed; the urine gave the reactions of the acid. 
The author, in summarising his experiments, thinks the acid forms a 
regular constituent of urine in cases of peritonitis and inflammation 
of the ileum, &c., and that when present it can be detected with great 
ease. J. F. 

Changes in the Chemical Composition of Certain Secre¬ 
tions during Cholera. By G-. Pouchet (Oompt rend,, 100, 220— 
222, and 362—364).—In cases of cholera, the bile collected very 
shortly after death is colourless and of a gelatinous consistency, and 
contains a large proportion of water. The greater part of the solid 
matter consists of albumin and mucin, bnt leucine, tyrosine, and 
glucose are always present, together with fat globules, crystals of 
fatty acids, and cholesterin. The bile also contains products of the 
decomposition of the bile pigments, which oxidise and reproduce the 
colour when exposed to the air after removal of the albuminoids. 

The vomit frequently contains constituents of the bile. 

The alvine ejections are very watery and almost colourless. They 
contain a relatively large proportion of urea and sodium chloride, 
especially the latter. The ptomaine described in a former paper 
(Oompt, rend 99) can be extracted with chloroform, and is a 
colourless liquid with the characteristic odour of pyridine bases. It 
oxidises when exposed to the air, becoming first rose-coloured and 
then brown, is distinctly alkaline, and gives the general reactions of 
the alkaloids- It instantly and energetically reduces a mixture of 
potassium ferricyanide and ferric chloride, and it also reduces salts of 
platinum and gold. 

The vapours given og when a solution of the alkaloid or its hydro* 

* chloride is evaporated on a water-bath exert a violent poisonous action 
many of the symptoms being those which are characteristic of cholera! 
The isolated alkaloid, however, is not so violently poisonous, probably 
owing to the ease with which it undergoes oxidation during the pro¬ 
cesses necessary for its isolation and purification., 

The ejections contain the products of the reduction of bile pig¬ 
ments* but they are almost invariably free from skatole, as Briefer has 
nbgerved in cases of typhoid fever. ° 

g^ ^ ^ emine : dmirig the period of reaction contains a larger propor- 
matter,- ■ especially urea, and a smaller proportion 
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of inorganic salts. Sulphates are present in somewhat higher pro- 
portion with respect to the amount of urea, but the quantity of 
sulphur eliminated in the form of sulpho-acid is very small, and in 
many cases nil. The quantity of sodium chloride present is only one- 
tenth the normal amount, and the proportion of phosphates, especially 
earthy phosphates, is also diminished. Amongst substances not 
normally present, the urine contains bile salts in variable quantity, 
albumin in somewhat large proportion (5—9 grams per litre), glucose, 
often in very small quantity, and a pecnliar albuminoid. The urine 
contains a very small proportion of a fixed alkaloid, which does not 
resemble that extracted from the alvine ejections. 

The blood serum contains a relatively large proportion of bile salts, 
and in one case it gave the chemical and spectroscopic reactions of 
bile pigments. 

It is evident from these results that Asiatic cholera is characterised 
by extremely energetic processes of reduction. 0. H. B. 

Biliary Acids. By Btetsch ( J . Pham . [5], 11, 158—161).—The 
paper describes in detail the methods used by the author in testing 
blood or urine for biliary acids. In these methods there is nothing 
new; but the purpose of the paper is to state, with some reserve, the 
negative results obtained in a limited series of experiments on the 
blood and the urine of cholera patients at a certain stage of the disease. 
Contrary to results that have been published, the author found no 
trace of biliary acids, and therefore he is not inclined to regard their 
presence as a constant characteristic of cholera. R. R. 

Fate of Morphine in the Organism. By W. Eliassor (Ohem. 
Centr., 1884, 70).—Morphine can be detected with certainty in the 
urine after its administration in large quantities, but with doses up to 
a few decigrams morphine is not found as such, although an oxidation- 
product can be detected. Even when the oxidising process in the 
organism has been reduced by quinine or curara, small quantities of 
morphine do not pass unchanged into the urine. After large doses of 
morphine, a not inconsiderable increase in the elimination of ammonia 
is observable. J. T. 

Poisonous Nature of Sulphurous Acid. By Massanoki 
OgIta (Ohem. Oentr ., 1884, 694—695).—Sulphurous acid under 
all conditions is a powerful poison, a solution containing only 0*04 
per cent, producing, after a few hours, dyspnoea and darkening of the 
cuticle in all animals. No experiments were made with human 
beings. The injurious action on the animal organism must be prin¬ 
cipally sought for in its action on the blood, by which the acid 
absorbed is converted into sulphuric acid; this latter action does not 
occur in the case of sulphites. 

Dilute blood decolorised with sulphurous anhydride and examined 
with the spectroscope showed no absorption-bands. Other acids 
decolorise blood; thus 5 jo.c. r of diluted blood was decolorised by 
074 mgrm. HOI, 1*28 mgrm. SO», d ; 34 mgrm. H^SOa, 1’41 mgrm. 
HN0 3 , and by 4*11 mgrms. acetic acid, H, P, W. 

vol, XLvm. 2 r 
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Action of Potassium and Sodium Salts on the Unstriated 
Muscles of various Animals. By 0. Eloel (Pfluger’s Archiv , 35, 

157 _ 173 ).—Corresponding salts of potassium and sodium when used, 

either solid or in solution, as stimuli to the unstriated muscles of the 
intestine, &c., show a marked difference in action, the potassium salts 
causing a more vigorous contraction. The results confirm those 
obtained by Nothnagel (Archiv. Anat. Physiol88 and 89). 

A. J. G. 

Toxicological Contributions. By E. Hess and B. Luchsinger 
( Pfiuger's Archiv , 35, 174—197).—In these experiments, made to 
ascertain the influence of temperature in accelerating or retarding the 
action of varions poisons, rabbits were poisoned by the subcutaneous 
injection of chloral hydrate, alcohol, coniine, or salts of mercury, 
platinum or thallium, and then placed in chambers heated at fixed 
temperatures. Corresponding experiments were made on animals at 
the ordinary temperature, and to exclude the possibility of an inju¬ 
rious action of the higher temperature employed, unpoisoned animals 
were always heated at the same temperatures as those poisoned. The 
results are thus summarised. Strongly heated, poisoned animals always 
die sooner than those kept at the ordinary temperature, whilst, on the 
other hand, moderate heating conduces to the longest continuance of 
life. 

Experiments with animals poisoned with copper or platinum salts 
show that these poisons largely diminish the oxidising power of the 
organism; this being shown both by the very great diminution of the 
amount of carbonic anhydride expired and in the much spialler 
amount of benzene that could be oxidised to phenol when passed 
through the system. A. J, G. 


Chemistry of Vegetable Physiology and Agriculture- 


Influence of Culture Fluids and Eeagents on the Growth of 
the Bacillus Tuberculosis. By C. T. Williams (Proo. Boy. Soc ,, 
36, 510—512),—The object of this research is to determine the con¬ 
ditions under which the Bacillus tuberculosis from the sputum of 
patients in advanced phthisis grows in various cultivation liquids arid 
antiseptics. As a result, it is shown that the bacillus is characterised 
by its durability of structure, as evidenced by its not being destroyed 
by strong acids; it does not multiply in distilled water, but does so 
largely in beef solutions. Arsenious and boric acids and mercurous 
chlorides do not interfere with its development, but rather promote it, 
whilst quinine and iodine appear entirely to arrest its growth and, 
flestroy its power of multiplication. V. H. V. 

-Bruigeb (Zeit. Physiol Chem. y 9,1—7),—In a 
|^per, the author has described the method by which he 
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obtains pure cultures of bacteria from Human faeces; tHe sample was 
placed in a sterilised half-litre flask in which water had been long 
boiled, shaken up so as to be finely divided; 20—BO c.c. of the mix¬ 
ture was then placed in a shallow dish containing 200—300 c.c. of 
Koch’s peptonised gelatin, slightly warmed, the contents mixed by 
agitation, the dish covered with another of larger size, but inverted, 
and so closed as to prevent the entrance of bacteria from the air, and 
the whole arrangement covered with a bell-glass. The arrangement 
was kept at ordinary chamber temperature ; after a short time, micro¬ 
cocci made their appearance in different places, and the species could 
be isolated. In a previous paper, the author described the bacteria 
which decompose carbohydrates, and also a coccus which produces 
ethyl alcohol from both grape- and cane-sugar, but is not dependent 
on the last two for its existence, as it also lives on albumin, white of 
egg, serum-albumin, and fibrin; it has not, however, the power of lique¬ 
fying those substances, nor does it produce any chemical change in 
them, at any temperature. A bacillus is also described which forms 
irregular concentric rings on Koch’s gelatin, and which, when injected 
into guinea-pigs, kills them instantaneously; it has not the power 
of decomposing*albumin; it is a remarkable feature of this bacillus, 
that when left a long time in the nutritive matter its central portions 
assume a yellowish-white colour caused by an incrustation of salts— 
no matter whether cultivated on carbohydrates or albumin, at high 
or low temperatures; when injected into the blood of guinea-pigs, it is 
injurious, but rabbits and mice are not affected; its action on sterilised 
grape-sugar at 36—38° produces pi*opionic acid. 

Other species of bacteria have been obtained by the author from 
faeces, but are not described. 

Experiments were also made with the coccus which has been 
described by Friedl&nder as the excitant of the croupous form of 
pneumonia; it was cultivated with success in solutions of grape- and 
cane-sugar neutralised with lime and containing fibrin ana nutrient 
salts, sodium chloride, potassium phosphate, and magnesium sulphate. 

The author describes the precautions used in preparing sterilised 
flasks, <fcc<; he took the smallest portion of pneumonia cocci on a 
platinum needle, and introduced it into a flask containing the sterilised 
nutriment, placed in the incubator at 36—38°, the liquid soon became 
turbid, but without evolution of gas; after eight hours gas bubbles were 
slowly disengaged from the bottom of the flask containing the calcium 
carbonate; after twelve hours the gas passed freely, and the mixture 
became of a dirty yellow colour and opaque. At 40° gas ceases, but 
re-commences when the temperature falls. These cultures, even after 
two months, when injected into the breasts of mice and guinea-pigs, 
produced distinct pleuritic symptoms; the guinea-pigs, resisted the 
effects strongly, few of them dying; their exudations contained cocci 
and minute rods in their characteristic capsules. If the original 
infected solution be distilled with dilute sulphuric acid, the distillate 
contains principally acetic acid with some formic acid and ethyl 
alcohol. The author considers that Friedlander’s pneumonia coccus 
has but a very slight power of transformation, and that other 
factors must enter into consideration when they* produce inflammatory 
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symptoms. Large flat dishes containing peptonised gelatin were 
infected with streaks of cocci by means of a platinum needle, with 
the usual precautions. The cocci grew quickly; the centres of the 
streaks showed the usual yellowish coloration. 

Chemically examined, the bacteria gave an alkaline reaction, and 
their composition was as follows:— 

Moisture.'.. 84*20 p er ceut. 

Dry substance. 15*80 ,, 

Pat in dry substances .......... 1*74 „ 

Ash in dry substance deprived of 

fat .. 30*02 , „ 

Mtrogen in dry substance deprived 
of fat... 9*50 „ 

The ash consists of calcium phosphate, magnesium phosphate, and 
sodium sulphate and chloride. 

The organic substance of the coccus is imperfectly soluble in water 
and cannot be Nencki’s mykoprote'in, from which it is distinguished 
by containing less nitrogen. There is nothing in the chemical con¬ 
stitution of the cocci to account for their virulent character. The 
author tried to produce ptomaines from the pure cultures, but without 
success. J, F. 

Observations concerning Organisms which produce 
Zymases. By A. B^champ ( Oompt . rend., 1QO, 458—4*61).-—A claim 
for priority in the discovery of the functions of microbes in digestion, 
fermentation, <fco. 0. H« B. 

1 Exchange of Gases between Lichens and the Atmosphere. 

By G. Bonnier and L. Mangin (Ohem. Oentr., 1884, 825—826).—The 
lichens are generally considered to be plants which, at least with regard 
to the carbon they assimilate, are quite independent of the substance 
upon which they grow. The authors endeavoured to ascertain if the 
amount of carbonic anhydride in the air was sufficient to account for 
the quantity of assimilated carbon, or whether it was derived from 
some other source. Those portions of the lichens free from chloro¬ 
phyll (the hyphens), as well as the parts containing that substance 
(the gonidia), constantly absorb oxygen and exhale carbonic 
anhydnde, therefore a loss of carbon must take place. But during 
the day, the chlorophyll substance effects a certain amount of assimila¬ 
tion, and thus carbon is obtained for the whole body. At night a loss 
of carbon, due to the breathing of all parts takes place, and in day 
time the same action goes on, but some amount of carbon is also 
gained. The question is, does the gain exceed the collective loss ? 
The following species were experimented with; Oladonia rangiferina , 
Mvemiti jpmnasiri, Parmelia eager ata, and Peliigera canina. The 
experiments were conducted in a confined atmosphere. The authors 
observed^ that in the dark, in diffused light, in direct sunlight* and 
10—32°, an absorption of oxygen and an evolu- 
^ anhydride 1 took place, even in saturated-aar, which 
best Sfer the deyelqpm ent of the lichens* 
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rangiferina exposed to bright sunlight at 30° in a saturated atmo¬ 
sphere, absorbed in two hours 6*75 per cent, of oxygen, and evolved 
4‘64 per cent. CO a . The results in diffused daylight, and at lower 
temperatures being similar, the action of the chlorophyll does not 
compensate for the loss of carbon even under the most favourable 
conditions. Oxygen is absorbed during day and night, and experi¬ 
ments showed that the volume of evolved carbonic anhydride is 
always smaller than that' of the absorbed oxygen. 

Prom these results, it follows that lichens do not derive all their 
carbon from the air, and it remains to be seen from what sources it is 
obtained. H. P. W. 

Formation of Nitrates in Plants. By Berthelot and AndriS 
(Ann* Agronom., 11, 43—£7; from Oomjpt , rend., 98, 1506 ; 99, 
355, 403, 428, 493, 518, 550, 591, 683).—An abstract of the con¬ 
clusions arrived at by the authors after a very extended series of 
observations. All plants contain nitrates, and the proportion varies 
from a trace to 15 per 1000 of dry weight (potato), 28 per 1000 
(wheat), and even 150 per 1000 ( amarantus ). The greatest proportion 
is found in the stem, less in the root, and least in the leaf, where reduc¬ 
tion of the nitrate takes place. 

A crop of borage contained as much as 120 kilos, saltpetre per 
hectare. Since nitric nitrogen equivalent only to 4*40 kilos, saltpetre 
per hectare was contained in the rainfall of 1883, and since the soil 
contained by careful analysis only 54 kilos, saltpetre per hectare to a 
depth of 0*325 metre, the authors conclude that nitrates are formed in 
the plant itself by a nitrifying power supposed to reside in the living 
cells and to resemble the action of nitrifying ferments in the soil. 

J, M. H. M, 

Note by Abstractor.— The authors, in seeking the source of the 
nitrates found in the borage crop, do not appear from this Abstract 
to have taken into consideration the continuous formation of nitrates 
in the soil.—J. M. H. M. 

Acid Amides from the Decomposition of Albumin, By E. 
SoHtmzE {Zeit. Physiol . Ghem., 9, 63—126).—The author refers to the 
work of Hlasiwetz, Habermarm, and Schutzenberger in this direction. 
The present experiments were undertaken on account of the discovery 
of phenylamidopropionac acid in young lupine plants, apd as it was 
supposed that this had its origin in the decomposition of albumin 
during germination, it was thought desirable to inquire if it was also 
a product of the decomposition of other albuminoid materials by 
means of acids or baryta-water. The presence of the substance has not 
been noticed by other investigators, but the small proportion in which 
it is present and the difficulty of its isolation may account for it 
having been overlooked. 

The albuminous substances employed were the kernels of the 
pumpkin j previously examined by Barbieri and Griibler, and the 
seeds of lupines, investigated by Eitthausen ; the experiments are 
described at length; their results, whilst agreeing with those of the 
investigators previously named as to the formation of glucamic 
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acids, leucine and tyrosine, demonstrate in addition the presence of 
phenylamidopropionic acid. J* R. 

Proximate Constituents of Hedychium Spicatum. By J. C. 
Theesh (Pham. J. Trans . [3], 15, 361—362).-—The light petroleum 
extract of the rhizome of Hedychium spicatum deposits crystals of ethylic 
methylparacoumarate, CioH 9 Et0 3 , whilst the uncry si alii sable portion 
contains an odorous principle and a fixed oil in addition to a large 
proportion of this ethereal salt; the mixture on hydrolysis yields, 
in addition to paraeoumaric acid, an acid insoluble in boiling water, 
but crystallisable from alcohol. - The following is the result of the 
analysis of the rhizome of H. spicatum :— 


Ethylic methylparacoumarafe.. 3*0 

Eixed oil, do.-. 2*9 

Acid resin, &c. .. 2*7 

Glucoside or saccharine matter ........ 1*0 

Mucilage. 2*8 

Albuminoids, organic acid, <&c. ........ 1*9 

Starch.... 52*3 

Water .. 13*6 

Ash.... 4*6 

Cellulose, &c...... 15*2 


100*0 

D. A. L. 

English Rhubarb, By W. Eebokne (. Pharm. J. Trans , [3], 15,136— 
137).—The following results show the percentage of the more impor¬ 
tant constituents fonnd in the English rhubarb, as compared with the 
quantities of the same constituents found in the Asiatic drug. I and 
II Bheum officinale, III B. rhapanticum , IV East Indian rhubarb. 



I. 

IX. 

III. 

IV. 

Cathartic acid... 

8-5 

3-2 

83 

4*5 

Chrysophan and tannic acid 

14-3 

11-7 

12*5 

117 

Resin..... 

2-6 

2-0 

3*4 

4*6 

Mucilage...... 

6-5 

4-8 

4*1 

4*0 


In ordinary cultivation (I) the young offsets are planted on an 
average soil two years after the last manuring; in high cultivation 
(II) the plants are grown on very rich soils with liberal dressings of 
manure, The rhaponticum is an ordinary cultivation. 

D. A, L. 

Japanese Tea and Tobacco. By J. Takayama (Qhem. News, 50, 

, 299—301).—The Japanese methods of preparing tea and tobacco for 
the market are described. Various kinds of tea from the Uji dis¬ 
trict have been analysed and the results are given in tables in the 

| r In Japan, Nicotiana chinensis and N. tahacum are the varieties of 
plant cultivated. It grows from 3 to 5 feet high, bears 
- -flower,. and* is cultivated in almost' every ■■ province ;,: 
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the best leaves are produced in Hizeu, Hitachi, Satsuma, and Nagato. 
Analyses of these are given. D. A. L. 

Chemistry and Botany of the Strychnos Nux Vomica 
Indigenous to Ceylon. By W. R. Dunstan and F. W. Short 
(Pham. J. Trans. [3], 15,1—6).—The paper contains a full botanical 
description of the Strychnos nuz vomica and other results of the 
authors* investigations. The conclusions arrived at are that the 
pulp of the fruit is poisonous, and, in addition to strychnine and 
brucine, contains the glucoside loganin (comp, this vol., p. 396). The 
amount of alkaloid in the seeds of Stryclvnos nuz vovhica varies 
directly as their size, and inversely as their number in the fruit. The 
seeds from the Ceylon plant are especially rich in alkaloid, one 
specimen yielded 5*34 per cent. D. A. L. 

Composition of the Ash of Equisetacese, and its Bearing oh 
the Formation of Coal. By Dietjlafait ( Oompt . rend., 100, 284— 
286). —The author has examined 168 samples of the ash of various 
existing species of Equisetaceoe collected in different localities. 
Although the ashes of different species vary considerably in com¬ 
position, they are all characterised by the presence of calcium sulphate 
in large excess, and the total absence of alkaline carbonates. The 
proportion of ash varied from 5*2 to 8*3 per cent, of the fresh plant, 
and the mean amounts of potassium sulphate and calcium sulphate in 
the ashes were 12*0 per cent, and 14*3 per cent, respectively. The 
mean percentage of sulphuric acid was 18*91, whilst the amount 
of this acid in the ashes of other plants collected in the same places 
was not more than 1 per cent. These latter ashes also contained a 
large proportion of alkaline carbonates. 

The presence of such large quantities of sulphuric acid in the 
Equisetacesa is obviously one of the causes of the presence of sulphur 
in coal. C. H. B, 

Continuous Growth of Wheat at Rothamsted during the 
Twenty Years 1864—1883. By Sir J7B. Laws's and J. H. Gilbert 
(Jour. Roy . Agric. Soc 1884, 391—481 j Ann. Agronom., 11, 5— 
27).—Wheat has now been grown continuously for over 40 years 
on certain experimental plots at Rothamsted. The discussion bi the 
results obtained during the first 20 years is contained in the 
Journal of the Royal Agricultural Society for 1864; the present very 
elaborate memoir reports and discusses the results of the second 
twenty years,* 1864—1883 inclusive. The following general conclu¬ 
sions, arrived at after an exhaustive digest of all the available data, 
are best given in the authors’ own words:— 

A soil, which in the ordinary course of agriculture would have 
received an application of manure before another crop was sown, has 
produced 40 crops of wheat in succession, averaging 14 bushels per 
acre, solely by means of its existing fertility. 

At the commencement of the experiment, the soil contained a large 
amount of organic nitrogen derived from the dibris of pre-existing 
vegetation* It also contained a large amount of the mineral food of 
■plants*. ■ . ■ ., ■ • • „ .. ; • 
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Every year a certain portion of the organic nitrogen has been 
nitrified by organisms existing in the soil. 

Part of the nitrates formed has been employed in the growth of 
wheat crop; part has been washed out of the soil or otherwise lost. 

The loss of nitric acid is greater in wet seasons, and the amount 
taken up by the wheat crop is in consequence smaller. Dry seasons 
should, therefore, be favourable for the production of large crops of 
wheat. 

The stock of soil fertility in the form of organic nitrogen has been 
considerably reduced during the'40 years that the experiments have 
been carried on, and the amount of such reduction has been ascer¬ 
tained by analyses of the soil made at different periods. The stock of 
both potash and phosphoric acid has also been largely reduced. 

Although so much soil fertility has been removed, the stock that 
remains would appear to be sufficient to grow" crops of wheat for a 
very long period. The produce, however, must in process of time 
necessarily be lower than it has hitherto been. 

Mineral manures alone have added very slightly to the produce 
grown upon the unmanured land. 

Manures containing nitric acid alone, or some compound of nitrogen 
which is easily nitrified, have considerably increased the crop. 

The soil, therefore, contained a stock of minerals which the wheat 
crop was unable to make use of, owing to the insufficient supply of 
nitrogen in some available form. 

Manures consisting of potash, phosphoric acid, and ammonia or 
nitrates appear competent to grow large crops of wheat continuously. 

A given weight of nitrogen as nitric acid has produced more growth 
in the wheat crop than the same weight of nitrogen in salts of 
ammonia. 

The amount of nitrogen supplied in manures is very much in 
excess of the amount recovered in the increase of the crop. 

After a certain amount of growth has been reached each increase 
of crop requires a proportionately larger application of manure. 
When the price of grain is high, larger crops can be grown more 
profitably than when the price is low. 

When farmyard dung is employed to grow wheat, a considerably 
larger amount of nitrogen must be applied to produce a given increase 
in the crop, as much of the nitrogen contained in the dung is not in 
an active form. 

A given weight of nitrogen in the form of nitric acid will produce 
more growth in the crop to which it is applied than the same weight 
of nitrogen in dung, but the influence of the nitrate on succeeding 
crops will be very much less. 

There is no evidence to show whether the whole available effect of 
the nitrogen in the one manure is greater than it is in the other. 

In the absence of vegetation, or when applied to crops in excess of 
their requirement, both potash and phosphoric acid form insoluble 
with the soil, and become available for future crops, 
absence:of vegetation, or when the amount supplied is-in 
of the crop, nitrates an4 : salts of ammonia . 
|<w» permanent compounds with, the soil, 
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the contrary, are liable to be washed out by rain, or to be otherwise 
lost. . 

The application of a larger amount of nitrogen as nitrates or salts 
of ammonia than the crop could utilize owing to a want of minerals 
does not appear to prevent the nitrification of the organic nitrogen of 
the soil. 

The stock of nitrogen of the soil itself, therefore, may be reduced, 
although the annual application of nitrogen may be much in excess of 
the amount of that substance removed in the crop. 

When large crops of wheat have been grown by the application of 
nitrates or salts of ammonia with mineral manures, the soil does not 
appear to have gained or lost fertility. Nitrification of the organic 
matter of the soil may have gone on as usual, but tbe loss has been 
made good by the amount of nitrogen stored up in the stubble and 
underground roots of the large crops previously grown. 

When dung is applied continuously to land, the accumulation of 
unexhausted fertility becomes very large, and the removal by crops 
of the substance accumulated would extend over a long series of years. 

Dung applied to land in the ordinary processes of agriculture will 
not be entirely exhausted until many years have elapsed from the 
time of its first application. J. M, H. M. 

Chemical Composition of Wheat and Maize as Influenced 
by Environment. By C. Richakdson ( Amer . Chem, 6,302—317). 
~Tbe author, tabulates the results of 407 analyses of wheat grown 
during the past few years, and analysed in the laboratory of the 
Washington Agricultural Department. The general results agree 
with those already published {Abstr.,1884, 1404). American wheats 
are deficient in albuminoids as compared with those of other countries : 
they are lighter in weight per 100 grains: they contain less water, 
about the same percentage of ash, more oil, and a smaller amount of 
fibre. The deficiency in water is probably due to a drier climate, 
and the smaller amount of fibre to the hotter summers and shorter 
period of growth. The lack of albuminoids is not due entirely to 
enhanced^formation of starch, as the weight of 100 grains of American 
wheat is no greater, in fact somewhat smaller, than that of foreign 
specimens. The following table shows the variations in the oomposi* 

' turn of American wheat:— 

Highest p. o. Lowest p, o. Average. 

Water. **«.»»*".*••*«» 12*49 7*67 10*16 

Ash...,.., .. 3*57 0*80 1*92 

Oil ...........3*57 1*40 2*16 

Carbohydrates ........ 78*66 64*84 71*98 

Fibre ............. .. 3*05 0*44 1*80 

Albuminoids ,......... 18*03 7*70 12*15 

Weight of 100 grains in 

grams . 5*924 1*830 3*644 

The extreme liability to variation in the albuminoids is in striking 
entrust with the case of the same constituent in maize, where the 
variation is only small The locality has doubtless considerable 
yinfluence on the (inantitry •' uf-MbmwMw as a regular grada- 
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tion of improvement m this respect takes place from east to "west. 
On the Pacific coast, however, the albuminoids ^ are the lowest, 
The increase of albuminoids, accompanied with increased weight, 
denotes that the changes are due to the soil, that of the east 
being more exhausted and not able to furnish such supplies of 
nitrogenous constituents as the richer ones of the west. The 
conditions of the environment do not seem, however, in any case to 
favour, for any length of time, the growth of wheat containing a 
higher percentage of albuminoids than the average, as experiments 
with foreign wheats in Colorado have shown; the tendency of these, 
under the most favourable circumstances of climate, soil, cultivation, 
<&c,, is to revert to a constant percentage of about 18 for albuminoids. 

About 200 analyses of maize have furnished the basis for the 
following table:— 

Highest p, o. Lowest p. c. Average. 


Water.. 

15-10 

7-40 

10-04 

Ash....... 

8-01 

1-03 

1-52 

Oil ... 

7-49 

3-92 

5-20 

Carbohydrates .. 

75-73 

65-97 

70-69 

Fibre ........ 

310 

0-78 

209 

Albuminoids.. 

13-65 

7-00 

10-46 

Weight of 100 kernels in 
grams.. 

53-679 

23605 

36-910 


The variations in moisture are somewhat larger in maize, but the 
albuminoids never reach the high percentages at times found in 
wheat. The longer vegetative period of maize renders it more inde¬ 
pendent of its environment as far as the composition of the grain is 
concerned, and the averages for different parts of the country are, 
therefore, more nearly alike. The size of the kernel of maize does 
not seem to influence its composition as much as in the case of wheat: 
the extremes of size are sometimes very wide apart, and in analyses 
of the largest and smallest kernels selected from 1000 specimens 
(64T02 grams and 18*858 grams per 100 kernels) the average.per¬ 
centage of albuminoids was found to he 9*09 and 10*50 respectively*, 

First Grass and Aftermath. By A, Rum (Bied. Oentr 1885, 
68).—The first cut of grass or green fodder is vastly superior to the* 
aftermath for dairy cattle. E. W, P. 

Influence of the Position of the Set on the Potato Crop. 
By E. Wollny (JBied. Cmtr 1885, 24-^30).—-As there seemed to be a 
difference of opinion between Kiihn and Giilich as to whether the end 
having most eyes should be set upwards or downwards, Wollny 
undertook to ascertain the truth with various kinds of potatoes. The 
results observed in 1874 are by no means conclusive, for in some cases 
those with the eyes upwards gave the highest yield, in others the con¬ 
trary was the case. Accordingly in 1876 and 1884 other experiments 
were made on light humous land, and then some sets were placed 
shallow, others deep im Again, however, the results were not very 
but the conclusions which have been drawn are that on 
positiofi of the set is of importance, whether set deep or 
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shallow ; in soils holding moisture, the position of the set is not of much 
importance. Another question investigated was the position of the set 
when the original tuber had been cut in half. Experiments showed 
that as a rule the highest yield was obtained when the cut surface was 
downwards, the probable reason for this being that when the surface 
lies upwards, the inierior of the potato, that is the nourishment for 
the young plant, is rotted away. E. W. P. 

Cultivation of Potatoes. By 0. Cimbao and others (Bied. Gentr ., 
1885, 35—51).—The experiments were on the same principle as those 
conducted in 1$83 (Abstr., 1884, 483), and the results were very 
similar. The article consists very largely of tables, showing yield and 
quality of numerous varieties of tubers. Sfcaudacher raised potatoes 
from the seed of five various sorts, but none of the new potatoes at all 
resembled the originals from which the seed was taken. According 
to C. Boursier, potash manure has no influence for good on potatoes, 
but potassium chloride is less harmful than the nitrate. A few remarks 
on Jensen’s method for the prevention of potato disease are added. 

E. W. P. 

Peculiarities and Cultivation of Beet Seed. By F. Knauee and 
others (Bied. Oentr 1885, 15—24).—The mean weight of sugar-beet 
seed is 185*34 grams per litre. To determine the germination of a 
sample, Breuer’s germinator was found to be the most accurate. This 
apparatus consists of a i*ectangular zinc box whose sides are somewhat 
sloped, the bottom is 10 cm. square, and the height of the walls is 20 cm. 
It is filled with white sand moistened with rain-water. Soaking in 
water, rubbing with the hand, and heating to 50° raises the coefficient 
of germination. The best results are obtained when the seeds are 
previously heated at 40—45° in moist air, but whether they are ex¬ 
posed to light or not seems to make no difference. Dilute hydro¬ 
chloric and sulphuric acids aid germination, but nitric acid has no 
effect; sodium hydroxide, nitrate, and sulphate are harmful, but 
sodium chloride is neutral, whilst alum (11 per cent.) assists germi¬ 
nation. Briem has treated seeds with water, and evaporated 
the filtrate, the residue amounting to 6*76— 8*71 per cent of the whole. 
This residue was brown and very hygroscopic, and when ignited 
swelled up and “ left 55*8 per cent, of organic (?) matter,The per¬ 
centage of ash varies from 7*5—10*5. The following is the compo¬ 
sition of the dried seeds ;— 


Water ..... 


. 11-416 

NA. 

0-009 

Silica, <fec.. . 

...... 

. 0-846 

NH,. 

0-108 

P a 0 8 ....... 

» . M • * . 

. 0-816 

Nitrogenous matters. 

8-406 

SO,. . 


. 0-280 

Pat and colouring mat* 


Oi -- 

. » * M 

. 0-167 

ters. . 

5-010 

K,0 ....... 


. 1-268 

Starch, dextrin ...... 

17-420 

Na*0 .. 

...... 

. 0-667 

Cellulose .. . 

24-600 

CaO ... 

*•••** 

. 1-815 

Soluble protein. ..... 

4-211 

MgO . 


, 0-947, 

Undetermined ...... 

25-526 


100*000 
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In 1883 seed, Knauer fomuTimpurities, amounting to 1*3 per cent,, 
whilst Marcher found 2*9, and Nobbe 0*56—-6*27, Moisture also varies t 
Hobbe found 13*3 per cent., and Knauer 10*8—12*62. Seeds soaked 
in water contain 129—140 per cent, of moisture. The small agglome¬ 
rations of seed absorb more water than the larger; but part of the 
agglomeration which is not true seed has been termed “ballast ,* 1 
and this on the average amounts to 73*57 per cent, of the whole. 

E. W. P. 

Phosphoric Acid in the Soil. By P. de Gasparin (Bied. Centr ,, 
1885, 7— 8 ). 

Influence of Cultivation on the Moisture in the Soil. By 

A. Hensch (Bied. Centr., 1885, 4—7).—The fertility of a soil is 
largely dependent on the moisture present, and it appears that the 
quantity which is most advantageous for the crop is 40 per cent, of 
the total quantity which the soil can retain, but this percentage is de¬ 
pendent on the weather, lay of the land, chemical composition, and 
physical condition. As capillarity is a very important factor, and as 
this is capable of alteration, it follows that the amount of moisture 
present is dependent on the treatment the land receives. An open soil 
with rough surface, such as is produced by ploughing, &c., will take up 
• more rain than when the surface is comparately level and unworked, 
and since the character of the surface is affected by the amount and 
violence of'the rainfall, the consequence is that at first the absorption 
of water is most energetic, so that the open condition of the soil, must 
he maintained if the requisite quantity of water is to be retained*. 
Humous soils retain nearly double their own weight of water, whilst 
sandy soils only retain 30—40 per cent. Humous soils lose water 
more rapidly by evaporation than sandy soils, whilst clay soils hold an 
intermediate position. As a rule, water evaporates most rapidly from 
wet soils and when the bottom water is near the surface, but from 
two soils holding the same quantity of moisture the rapidity of 
evaporation is dependent on the character of the surface, rough 
surfaces drying more rapidly than smooth ; thus soil rolled by a ring 
roller dries more rapidly than that rolled by a smooth roller. 

E. W. P. 

Use of Potassium Chloride in Agriculture. By D, Zoua 
{Arm. Agronom 11, 34—40).—The author has made some experi¬ 
ments tending to show that potassium compounds produce increase of 
certain crops even on soils well supplied with potash. 

Oats .—A field of 50 hectares was divided into 17 plots, and sown 
with grey and black oats (Bernay). Seven of the plots were un¬ 
manured, and yielded an average of 2700 kilos, straw and 47*4 hecto¬ 
litres grain per hectare, Pour plots received 45 kilos, potassium 
chloride per hectare, and yielded an average of 3000 kilos, straw and 
4?*8 hectolitres grain, Five plots received 190 kilos, potassium cblo- 
..per hectare, and yielded an average of 3180 kilos, straw and 
] "" i grain. All the plots dressed with the potassium salt 
♦ it 'mixed with 300 kilos, gypsum per acre, The soil con- 
‘*292 per cent. K 2 0. , . ■ . 
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Lucerne .—A field of 70 hectares carrying lucerne in its third year 
had been dressed in February with a manure containing 6 per cent. 
P a 0 8 , 14 per cent. K 3 0, 3 per cent. Na^O, and 20 per cent. CaO. 
Alternate ridges received in addition 230 kilos, potassium chloride 
per hectare. This application produced an immediate beneficial 
effect on the appearance of the plant, and raised the yield from 915 
baskets (of 5 kilos, each) per unmanured ridge to 1078 baskets per 
ridge of those dressed with the potassium salt. (The author does 
not state if the potassium chloride was mixed with gypsum in this 
case also.) The soil contained QT60 per cent, of potash. 

J. M. H. M. 

Note by Abstractor .—The conclusions drawn by the author appear 
to be open to much doubt in consequence of this fact. The yields 
of the individual plots, too, are not stated.—J. M. H. M. 

Manurial Value of Tobacco Stems. By C. A. Goessmann 
(Bled , Oentr ., 1885, 67). 

(1.) Connecticut 

Valley tobaoco. (2.) Hayanna. 

In 100 parts: Moistnre. 8*95 11*05 

Ash. 13*91 13*30 

^Nitrogen........ 2*69 2*91 

Potash. 6*21 3*76 

In dry mat- I Soda ........... 0*68 0*20 

ter. -{Lime. 4*76 4*15 

Magnesia........ 1*14 1*53 

Phosphoric acid*. 0*87 0*50 

(.Ferric oxide .... ? * 0*16 

From this the author calculates 1000 kilos, to be worth (1) 67*2 and 
(2) 60*0 marks. E. W. E 

Manuring Turnips. By B. Dyer {Bled. Oentr,, 1885, 30—34, 
from the Jour. Boy. Agr. 8oc. Eng^ 20, 113—126).—The experiments 
were oondnoted in 1882 and 1883 near Horsham, on heavy loam con¬ 
taining K s O 0*482 per cent., P s 0 5 0*212, CaO 0*672, and SO* 0*147. 
The plots were one-sixth of an acre, and received equal money values 
of dissolved and undissolved Cambridge coprolites, with and without 
sheep manure. Plots were also manured with sheep manure alone. In 
the first year, it was found that the artificial manures brought a larger 
crop than the dung alone, that the two kinds of artificial manures 
alone Were as good as when combined with the dung, and also that the 
undissolved was better than the dissolved phosphate. This probably 
arose from the deficiency of lime in the soil. In the next season, oats 
were sown, but as the duplicate plots differed so much from the 
originals, no fair conclusions can be drawn, but it may be remarked 
that the raw phosphate was superior to the dissolved. To estimate if 
possible the advantage of the addition of lime to this soil, a further 
set of experiments was made on some of the land which had received 
no manure since 1880. This was limed, an<| then roots again grown 
with the same manures as in the previous case. Now it was observed 
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that the manure (cow and horse) yielded best, but the duplicate was 
very different in its yield to the original, so that if the lower yield be 
accepted as correct, then the verdict in favour of the farmyard 
manure must be reversed; also it was noticed that superphosphate 
was better than undissolved phosphate, proving the advantage of 
superphosphates on well-limed land, and of undissolved phosphates 
for land poor in this constituent* E. W. P, 

Correct Time for the Honey Harvest. By K. Zwilltno (Bied. 
Gentry 1885, 67).—Two periods have been chosen in which to remove 
honey from hives; the first is when the cells are full and unsealed 
when the honey is thin; the other period is when the honey has 
thickened and the cells are sealed. The latter is the correct time to 
harvest, for then there is enough sugar and formic acid present, which 
last acts as an antiseptic. E. W. p. 

Removal of Mildew in Vines. By P. Pichard (Ann. Agronom 
11,27—33).—The vine mildew (Peronospora viticola) having caused 
great damage amongst the vineyards of Vaucluse towards the 
end of last summer, the author took the opportunity of instituting 
exact experiments with certain substances recommended as mildew 
specifics. These substances are all best applied in the liquid form by 
means of Riley's “ atomiser ” or spray producer. Phenol.—A 1 per 
cent, solution has no effect; the addition of 01—0*5 per cent, glycerol 
is no improvement. Phenol and Potash.—A 1 per cent, solution of 
phenol with 0*2 per cent, potassium hydroxide exercises a slight effect 
oh the mould; this effect is not increased by the addition of glycerol, 
and is probably due to the potash alone. Perrons Sulphate.—ko\u- 
tions of the crystallised sulphate of over 0’2 per cent, strength, 
blacken the leaves and cause them to curl at the edges, and in time 
to fall off. Solutions of 0*1—0*2 per cent, strength do not injure the 
leaves, but arrest the development of the mycelium, the spores, how- • 
ever, remaining apparently intact. Ferric Sulphate.— Solutions of 
1 per cent, strength slightly injure the leaves. Weaker solutions 
destroy the mycelium without injury to the leaves, but the strength 
should not fall below 0*5 per cent. Alkaline P oly sulphides. —T he 
author considers these to be the most convenient vehicles for sulphuring 
the vines. He recommends potassium polysulphides, as the potash 
when washed down into the soil has a manurxal value. Solutions 
of 1—5 per cent, injure the leaves, but a solution of 0*5 per cent 
strength may be used without danger, and will destroy the mould A 
thm pellicle of precipitated sulphur adheres to the leaf and prevents 
the reappearance of the fungus. J. M* H M 
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Analytical Operations and Apparatus. By R. Wollny (ZeiL 
Anal, Ohem ,, 25, 47—56). 

Estimation of the Halogens in Organic Compounds. By C. 

Zulkowsky and 0, Lep^z ( Monatsh . Chem 5, 537—558). — This 
method is based on the combustion of organic substances in a stream 
of oxygen, the combustion being aided by heated platinum (Kopfer, 
this Journal, 1876, 660). Under these circumstances, iodine is 
obtained entirely in the free state, bromine mainly in the free state, 
but to the extent of 1—5 per cent, as hydrobromic acid, and chlorine 
is obtained partly free and partly as hydrochloric acid. The solution 
employed for absorption is a mixture of ammonia and hydrogen per¬ 
oxide, by which the free halogen is converted into the ammonium 
haloid salt, whilst oxygen is evolved, the reaction in. the case of iodine 
being represented by the equation I 3 -f H*j0 2 + 2NH 3 = 2NH*I -f 0 2 ; 
the whole of the halogen is obtained as its ammonium salt, and can be 
estimated in the usual manner. The most convenient form of plati¬ 
num for the process was found to be obtained as follows:—Pure 
quartzite is heated strongly and thrown into water, then ground in an 
iron mortar till reduced to fragments about the size of hemp^seed, 
sifted to remove dust and larger particles, and digested with hydro¬ 
chloric acid to remove iron. 100 parts of the quartzite are just 
covered with an alcoholic solution of pure platinic chloride containing 
5 parts of platinum, the whole evaporated to dryness on a water-bath, 
placed in a glass tube, and ignited in a current of hydrogen. The 
purity of the platinic chloride is essential, commercial platinum or 
platinic chloride containing sufficient iron and copper to vitiate the 
results. The combustion-tube employed is from 50—-67 cm. long, 
and is drawn off and bent sharply downwards at one end; next to the 
drawn-off end is placed a loose plug of asbestos, then a layer of plati¬ 
nised quartzite of 23—36 cm. in length, held in its place by a short 
roll of platinum foil. The substance to he analysed is introduced 
into the tube in a boat or thin tube; finally, the open end of the tube 
is connected with a reservoir of oxygen. For the analysis of very 
volatile liquids, an ingenious device is described; the ourrent of 
oxygen is split, a gentle stream passing through a bulb-tube in which 
the liquid is placed, whilst the greater part of the oxygen is Carried 
directly to the combustion-tube and there mixes with the vapour of 
the volatile liquid carried over from the bulb; perfect combustion is 
thus insured. The drawn-out end of the combustion-tube is attached 
to a flask containing the absorbing liquid, and immersed in cold water 
to prevent the decomposition of the hydrogen peroxide by heat. To the 
flask is further attached a Peligot’s tube containing a small quantity of 
the absorbing liquid;. the escaping gjases being finally passed through 
. a tube containing cotton wool, moistened with the absorbent, thus 
ensuring the retention of every trace of halogen. Chlorine com- 
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pounds require a longer tube for combustion than do substances con* 
taining bromine or iodine. As the whole of the iodine is obtained in 
the free state, it can be absorbed by a solution of potassium iodide 
and titrated with sodium thiosulphate. A considerable nuinber of 
analyses of halogen-compounds are quoted, showing that very accurate 
results are obtained by the method. As hydrogen peroxide frequently 
contains small quantities of chlorine, it is necessary, if present, to 
determine the amount and make allowance for it. 

Magnesia can with advantage be substituted for lime in the ordi¬ 
nary ignition method of determining halogens. 

Sulphur in organic compounds can also be estimated by combustion 
in the apparatus above described; the liquid used in the absorbing 
apparatus is either hydrogen peroxide and ammonia, or a strong alka¬ 
line solution of potassium hypobromite. The sulphuric acid formed 
is estimated gravimetrically. The reagents employed must be 
examined for sulphates. A. J. G. 

Iodic Acid as an Indicator. By F. E. Furry (Awier. Ohem. J., 
6, 341—345).—A mixture of an iodide and iodate in solution has been 
suggested as an indicator for the presence of free acid, the amount of 
iodine liberated showing the quantity of free acid present. It has 
been noticed that the bine colour with starch, after being discharged 
by hyposulphite, generally reappears after a few minutes, and this 
fact has been ascribed to the atmospheric carbonic anhydride. The 
author has undertaken a series of experiments to ascertain the 
accuracy of this assumption, and whether any other conditions inter¬ 
fere with the walue of this indicator. 

A dilute standard solution of sulphuric acid was employed, and the 
extreme delicacy of the end-point noted, O'OSmgrm. H 2 S0 4 in 100 c.c. 
water being sufficient to yield a blue colour with the indicator. The 
influence of dilution on the test was next observed, the results show¬ 
ing that as the dilution increases the liberation of iodine is less, and 
the blue colour on its reappearance requires more hyposulphite for its 
discharge. The phenomenon of after-coloration may he therefore 
ascribed almost wholly to the action of a residual quantity of sulphu¬ 
ric acid, and only in slight degree to atmospheric carbonic anhydride. 

Hydrochloric, nitric, salicylic, and picric acids act also in precisely 
the same way as sulphuric acid. With other acids, however, such as 
boric, citric, tartaric, oxalic, acetic, and benzoic acid, satisfactory 
results were not obtained in any state of dilution: after long periods 
of time the full equivalents of iodine were never liberated. 

In the presence of neutral salts of the alkalis with the strong 
mineral acids, the indicator may be safely used: in saturated solutions 
only is there a slight interference. Salts of the organic acids, on the 
contrary, and borates, even when present in small amount, render the 
method uncertain. J. K. 0. 

Estimation of Oxygen in Air. By W. Humpil (Ser t , 18, 267— 
282) .—The author points out the importance of having exact deter- 
of the composition of the atmosphere for comparison by 
The analyses 'should be accompanied, by meteoro- 
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logical observations, as rain, pressure, temperature, &c., pi'oduce 
certain changes in composition. The apparatus employed for esti¬ 
mating the oxygen is too complicated to describe without diagrams; 
the measurements are made at a constant volume and tempei’ature, 
bat at varying pressure. The method is accurate to 0*02 per cent. 
At the end of the paper a number of determinations are recorded 
together with meteorological observations which were made at the' 
time' and place from which the air examined was taken. 

A. K. M. 

Determination of Nitrogen by the Copper Oxide Method. 
By. C. W. Dabney and B. v. Herff ( Amer . Oherrii 6, 234—241).— 
A comparison of results obtained by Ruffle’s method (Trans., 1881, 
,87),. and the copper oxide method as modified by Johnson (Amer* 
Chem. 2, 27) ; the apparatus used in the latter method is fully 
described. Both methods give equally good results. H. B. 

Modification of Zulkowsky’s Azotimeter. By A. Gawalovski 
(Zeit Anal. Ohem ., 24, 61—63). 

Detection of Nitrons and Nitric Acids. By R. "Warington 
( Ohem. News , 51, 39—41).— In the present communication the 
author gives the results of experiments on the various tests for nitrous 
and nitric acid. The delicacy of a test depends greatly on the manner 
in which it is applied, therefore old as well as new tests are included 
in the present note. In nearly all oases blank experiments were 
made under exactly similar conditions to those of the test experi¬ 
ment. 

Detection of Nitrous Acid. Iodide Test —1 c.c. of Trommsdorf’s 
reagent is added to 5 c.c. of nitrite solution, and the mixture acidu¬ 
lated with one drop of dilute sulphuric acid (1 in 5); under these 
conditions a solution containing 1 part of nitrous. nitrogen per 
million of water soon caused an abundant liberation of iodine, whilst' 
1 in 20 millions gave rise to a blue coloration in 3 minutes, and 
solutions containing 1 in 100, and 1 in 200 millions, gave a blue tinge 
in 30 and 60 minutes respectively. The blank experiment only began 
to colour in 4 hours. The metaphenylenediamiue test is accelerated’ 
by warming. Tour drops of a solution containing 5 grams per litre, 
and one drop of dilute sulphuric acid added to 5 c.c, of nitrite solution, 
causes a speedy and very distinct reaction with one part of nitrous 
nitrogen per million of water, but with 1 in. 10 millions the change 
begins in 2 minutes, and the final colour is only pale straw-yellow. 
Tammidobenzene-azO'diamethylaniline test (Meldola, Trans;, 1884,108), 
—A solution containing QT6 gram of this reagent per litre is em¬ 
ployed, and one drop of test solution, one drop of dilute sulphuric 
acid, and finally a slight excess of ammonia, are added to S' c.c. of 
nitrite solution. No reaction is obtained with solutions containing 
1 part nitrous nitrogea per million of water, when the reagents are 
added immediately after one another, hut when the solution acidified 
with sulphuric acid is heated for 2 minutes in boiling water, then on 
addition of the ammonia a distinct blue coloration is obtained even 
with 1 part of nitrous nitrogen in 10 millions of water, and a pale 
' ' YOU. XLVIII. ' ' ' " * 2 3 
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sap-green with 1 in 100 millions. The colour is somewhat fugitive. 
With the naphthylam ine test , using one drop of saturated solution of 
sulphanilic acid, one drop of dilute hydrochloric acid, and one drop of 
saturated solution of naphthylamine hydrochloride, as already stated 
(Trans., 1881, 229), 1 part of nitrous nitrogen in 100 millions gives 
a reaction in six minutes, 1 in 500 millions in an hour or two, 
whilst even 1 in 1,000 millions can be detected. 

Detection of Nitrous and Nitric Acids. —The four following tests 
give a reaction with both nitrous and nitric acid, but the reaction of 
the first mentioned is the only one which is characteristic for these 
substances, inasmuch as the other three give the same reaction with 
all oxidising agents. The ferrous sulphate test is equally sensitive 
with both nitrous and nitric nitrogen, and is conducted most effec¬ 
tually in the following manper. Place 1 c.c. of nitrite or nitrate 
solution into a tube, and pour down 2 c.c. of concentrated sulphuric 
acid so as to forma lower layer, mix suddenly, and run in immediately 
3 c.c. of a cold saturated ferrous sulphate solution, which forms an 
upper layer. In this way, with solutions containing 1 part of nitrous 
or nitric nitrogen in 100,000 parts of water, the coloured band appears 
at once, with 1 in 200,000 there is a faint reaction in 1 or 2 minutes, 
whilst with 1 in 300,000 the reaction is very slight. Indigo test (ac¬ 
cording to Boussingault).—The concentrated substance is boiled with 
a few drops of indigo, and successive quantities of strong pure hydro¬ 
chloric acid, the disappearance or discolouring of the indigo is the 
indication of oxidation. One division of Boussingault’s weakest 
indigo s 0'00077 milligram of nitric nitrogen. This test does not 
answer in the presence of many organic substances. Brucine test.— 
To get a distinct pink colour, 5 c.e. of concentrated sulphuric acid are 
added gradually to a cooled mixture of 2 c.c. of the liquid and one drop 
of brucine sulphate. One part of nitric nitrogen in 10 millions of water 
soon gives a reaction, whilst 1 in 20 millions causes a faint tinge 
after some time. With nitrous nitrogen, 1 part in 1 million of water 
gives a full pink, hut 1 in 10 millions produces scarcely any reaction. 
Diphenylamine test.—-The reaction is assisted by heat, by adding a large 
excess of sulphuric acid, also by the presence of chlorides, but only 
when the volume of sulphuric acid is not greater than that of the 
liquid taken. The colour is fairly permanent, and increases on 
Standing. With 2 c.c. of liquid, two drops of diphenylamine solution 
and 5 c.c. concentrated sulphuric acid, 1 part of nitric nitrogen in 
1 million of water produces a deep blue at once, 1 in 10 millions a pale 
blue after a few minutes, whilst 1 in 20 millions gives no distinct 
blue. (Trans., 1884, 644, it is stated that solutions of this strength d<f 
give the reaction; it has, however, since been observed that the re¬ 
actions obtained in those experiments were due to an added impurity.) 
!Nitrites act in a similar manner, but more rapidly. One millionth 
part of a gram of nitric nitrogen can be detected by this test when 
using 1 <e.c. of liquid. ’ 

Detection of Nitric Acid m the Presence of Nitrous Acid. —There is 


np satisfactory method for effecting this when the quantity of nitric 
p yery small, for nitric acid is either produced, as in the seebnd 
Only vaguely indicated, as in " the first of the foUewmg 
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methods. 1st. Estimate the total nitrous and nitric nitrogen, as 
ammonia or nitric oxide; and then the nitrous nitrogen with par- 
manganate, or with phenylenediamine, the difference between the two 
estimations, is due to nitric nitrogen. 2nd. Piccini recommends 
destroying nitrites by boiling acidified solutions with cai'bamide, 
and then testing for nitric acid. 3rd. Muir suggests conversion into 
ammonium salts, and evaporating to dryness to- destroy nitrite. 

D. A. L. 

Volumetric Estimation of Nitric Acid.. By A. Longi (Zeit 
Anal . Ohem.j 24, 23—26).—This method is based on the fact that 
stannous salts destroy the blue colour produced by diphenylamine in 
solutions of nitric acid (comp. Abstr., 1884, 366). The author has 
found that the accuracy of his method depends on the amount of 
sulphuric acid present. The titration is effected by a decinormal 
solution of potassium stannous sulphate, a single drop of diphenyl¬ 
amine solution being added as indicator. Numerous experiments 
show that the method is quite accurate when 3*5 volumes of con¬ 
centrated sulphuric acid are present to each vol. of the solution to 
be tested. It cannot be applied, however, if ferric salts are present in 
large quantities; concentrated solutions of nitrates should be diluted 
with water before adding the concentrated sulphuric acid, and, in all 
cases, the mixture should be cooled before adding the diphenylamine 
solution. S. R. 

Recognition of Nitric Acid Stains on Textures.. By H.Pleck 
(Ghent. Gentr., 1884, 38, 716).—The stained cloth is extracted with 
hot water, and the liquid evaporated to dryness and tested with brucine. 
Jf, however, the stains have already been washed with water, they 
must be cut out and heated with a 20 per cent, solution of caustic 
potash. Xanthoproteate of potassium is formed, and colours the solu¬ 
tion deep orange y on diluting with 10 times its volume of water, 
.filtering, and neutralising with sulphuric acid, yellow flakes separate ; 
these are collected on a filter, and treated with ammonia, when a deep 
orange-red colour is produced. These flakes cannot be mistaken for 
those produced by picric or stypbnic acids, since both these acids 
are soluble in boiling water. A control experiment should be made 
with a piece of woollen rag, previously steeped for 24 hours in nitric 
acid. H. P. W. 

Separation of Zinc in Ores. By T. B. Osborke ( Amer . Ghent. 

6, 151—152.)—Brunner's method (Dingl. polyt. .160, 369) with 
the modification described in the next abstract, may be used in the 
separation of zine from iron. P. P. B, 

Separation of Zinc and NickeL By T, B. Osboknb (Amer. 
] 0hem. J., 6, 149—151).—The author’s experiments led him to con¬ 
clude that, in separating these metals by Brunner’s method, the best 
results can be obtained by adding to the solution (diluted to 300 c.e.) 
,enough sodium carbonate to produce a permanent but slight preoipi- 
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tate, then 1 e.c. of hydrochloric acid (sp. gr. 1*1), and, during the 
precipitation of the zinc by sulphuretted hydrogen, gradually adding 
50 c.c. of a solution of sodium acetate, containing sufficient of this 
substance to react with about one-half the acid set free. 

P. P. B. 

New Blowpipe Eeagent. By Wheeler and Luueking ( Chem. 
News, 51, 88).—The., substance to be tested, supported on a slab of 
plaster of Paris if it forms a coloured iodide, or on charcoal if the 
iodide is white, is moistened with a saturated alcoholic solution of 
iodine,- and heated in the outer blowpipe flame; the iodide volatilises, 
and is deposited on the cool parts of the support, where its charac¬ 
teristics and identity can be recognised. In this manner, tin can be 
detected in the presence of zinc, whilst bismuth gives a brown deposit 
which is changed to red by the action of ammonia; the molybdenum 
reaction, an ultramarine-blue deposit, is very striking and distinc¬ 
tive. D. A. L. 

Lead Assaying in the Wet Way. By C. Eoessler {Zeit. Anal 
Chew., 24,1—23).—-Storer has shown (Chem. News , 1870, 17) that 
galena in the presence of zinc and hydrochloric acid yields hydrogen 
sulphide and a spongy mass of metallic lead. The lead being in a 
porous condition, rapidly oxidises when exposed to the air, and there¬ 
fore has to be dried in an atmosphere of coal-gas. Good results are 
obtained by this method with pure galena, but with ores and mining 
products containing lead the analyses are unsatisfactory. The modifi¬ 
cation proposed depends on the solution of the spongy lead in a known 

weight of Wood’s metal, the analysis being effected as follows:_ 

The sample is treated with about 30 times its weight of hydro¬ 
chloric acid of sp. gr, 1*10, If a carbonate is present a corresponding 
increase in the amount of acid is necessary. The mixture is heated 
as long as there is any action, and then diluted with an equal volume of 
water. When sulphuretted hydrogen can no longer be detected, a small 
stick of zinc weighing about 1 gram is added, and the whole heated 
on a water-bath to 70°. All the lead is precipitated when a piece of 
magnesium ribbon dissolves without leaving any particles of lead 
floating in the solution. The spongy mass is stirred with a glass 
rod until hydrogen ceases to be evolved, so as to ensure that no 
zinc remains undissolved. The lead is washed with water, and 
calcium carbonate is added until the solution is only faintly* acid. 
The weighed quantity of fusible metal is then added to the lead* 
and wheu molten, poured into a beaker of cold water, dried and 
Weighed. At least one part of Wood’s metal must be employed for 
each part of lead present. If copper pyrites or other sulphide not 
decomposed by hydrochloric acid is present, the weighed sample is 
treated with a fewc.c.ofaqua regia,and the lead precipitated as sulphate 
by the addition of sulphuric acid. The precipitated sulphate is filtered 
dissolved in hydrochloric acid, and the process then applied. When* 

/ antimony is present, the two are,rprecipitated as sulphides' and 
Mzprnmm ;in the usual way ? ^AnoS 
; ^^pj, ^ed w^^me success, consists in evaporating the chlorides 

230., when; all, the, : 
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is removed from the lead chloride, which can then be dealt with in 
the way already described. S. R. 

Improvement in the Apparatus used for Precipitating 
Copper by Electrolysis. By H. C. Foote ( Amer . Ohem . J., 6, 333 
—336). —The object of this improvement is, to ensure a current of 
proper strength, and to keep it so for two or three days without 
changing the battery fluids. 

The platinum dishes are arranged on a board, under which the 
current from the battery passes, and traverses a set of resistance coils 
and connecting wires. The current first enters a switch under the 
board, from which it can pass to another switch by three routes, 
traversing different resistance coils; the same contrivance is then 
repeated, the current being made to pass further through one, two, or 
three resistance coils on its way to the platinum dishes, another switch, 
after the current has attained. its required strength, regulating its 
admission to the required number of dishes. By manipulating the 
switch handles the current can be made to work uniformly, and in 
case a dish is removed from the circuit, an automatic arrangement is 
employed to preserve the uniformity of the current. A coil equal in 
resistance to the solution in the dish is connected with the latter in 
such a manner that when the dish is removed the current is made to 
pass through the coil, and thus the current remains the same in the 
other dishes. The strength of the current may be ascertained by 
passing it through acidulated water in an inverted graduated tube, 
and noting the amount of mixed gases liberated in one minute, 

j. k. c. 

Separation of Metals Precipitated by Hydrochloric Acid. 
By J. Barnes (Ohem . News , 51, 97).—Quantitative experiments show 
that ammonia does not completely dissolve silver chloride when it is 
precipitated along with mercurous chloride, and in fact, that' if the 
fatter greatly predominates scarcely a trace of the silver salt is 
dissolved by the ammonia. D. A. L. 

Electrolytic Estimations. By A, Ceassen (Ben, 18, 168—171). 
—A reply to Wieland. 

Estimation of Manganese and Phosphorus in Iron and 
Steel. By M. Troilitjs (Ohem. Oentr 1884, 717-^719).—For 
analysis 0*5 gram of steel or iron borings, 0*5 gram of specular iron, 
and 0*2 gram of ferromanganese are sufficient quantites. 

Estimation of Manganese .—The steel or iron is dissolved in hydro¬ 
chloric acid, the solution evaporated nearly to dryness, nitric acid 
added, and the liquid evaporated to 100 c.c. Crystals of potassium 
chlorate are cautiously added until yellow fumes cease to be given off, 
•more being added as soon as the manganese precipitates, and the 
solution kept boiling for a short time j cold concentrated nitric acid is 
.then added, the precipitate collected on asbestos contained in a glass 
tube, washed twice with strong acid, and four times with cold water. 
Instead of adding cold arid previous to filtering, the solution can be 
alio wed to cool $ in either case the formation of potassium permanganate 
.is prevented. '.v ; 1 -v, - 7* * 
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la the analysis of specular iron and ferromanganese, it is not 
sufficient to treat once with potassium chlorate, but.ithis operation 
must be repeated several* times, with addition of nitric acid. The 
addition of ferric nitrate facilitates the precipitation. ; ‘ 

The precipitate is treated with 100 c.c. of a standard solution of 
ferrous sulphate in dilute sulphuric acid. As soon as the precipitate 
has dissolved, the unoxidised iron is estimated, and the manganese 
calculated from the difference. 

Lead, copper, nickel, cobalt, <fcc., when present, are precipitated with 
the man gan ese dioxide,"and oxidise the iron sulphate; sometimes on 
addition of the latter, a characteristic red coloration—due to cobalt— 
is produced. In one case where the coloration was intense, the author 
estimated the cobalt, of which there was only 0*03 per cent. The 
results are accurate. 

Estimation of Phosphorus .—5 grams of borings are dissolved in 
nitric acid, the solution evaporated nearly to dryness, and strong 
hydrochloric acid added, the evaporation is continued, and the dry- 
mass redissolved in hydrochloric acid, hot water added, and the silica 
filtered off. 20 c.c. strong nitric acid, 80 c.c. molybdenum solution, 
and 20 c.c. strong ammonia are added to the filtrate, and the 
whole well shaken until the iron precipitate has dissolved, and then 
it is allowed to stand 24 hours at 40°. The clear liquid is poured 
off, and the precipitate collected on a filter, washed and dissolved 
in warm dilute ammonia, 2*5 c.c. strong hydrochloric acid are then 
added along with 10 c.c. of magnesia mixture, and the whole well 
shaken until a distinct precipitate is observable; after adding 5 c.c. 
more ammonia, and allowing to .stand for 12 hours, the precipitate 
is filtered off, and the phosphorus determined as magnesium pyro¬ 
phosphate. H. P. W. 

Ash Determinations. By Jay (Bull Soc. Chim., 42, 218—219). 
—In order to quickly obtain a white ash without loss of alkaline salts, 
particularly in the ease of wine and of vegetables, the author first 
evaporates and dries at 100° and then carbonises the residue. A few 
drops of water are added which disintegrate the carbonaceous mass, 
and partially dissolve the alkaline salts. The mixture is now 
evaporated at 100° and dried at 115°. After this the product is 
ignited in the ordinary way. W. R. D. 


Titrations with Potassium Permanganate Solutions. By W. 
Lbhz [Zsit. Anal. Ghem., 24, 34—41).—-Permanganate solution when 
used for estimating organic substances in water is untrustworthy, 
since only those bodies which are very easily oxidised are completely 
converted into carbonic anhydride, r J 

With grape-sugar, great discrepancies were noticed; the greater 
the excess of permanganate, the greater the amount used. In no 
c%se, however, was the theoretical quantity of permanganate reduced, 
about five times the calculated quantity was added. The 
repeated by varying the amount of grape-sugar 
quantity _of .permanganate solution* and then 
JO minutes, but with,, similar discordant results.- .■With 



•glycerol, the experiments yielded results still farther from the truth. 
The permanganate process is therefore useless for either absolute or 
relate estimations of organic matter. ' i. 

The oxalic acid solutions used for titrating permanganate should 
be freshly prepared, as the author finds that centinormal acid loses 
15 per cent, of its strength in one week when exposed to diffused 
daylight. Normal solutions will keep in the dark, if stored in full 
bottles. Centinormal solutions, even in the dark, lose strength after 
keeping for a few weeks. The addition of 10 grams of boric acid 
per litre prevents the decomposition of the oxalic acid, and does not 
injure its value for titrating purposes. It is best, therefore, to keep 
decinormal acid containing 1 per cent, of boric acid and dilute it as 
required. S, B. 

Adulteration of Petroleum by Means of Solar Oil. By Gr. 

Hepfe ( Ghem . Gentr ., 1884, 70).—Dry copper butyrate dissolves both 
in petroleum and in solar oil on warming slightly, giving a bluish-green 
colour; on further heating the solar oil solution becomes yellow at 
120°, and a yellow flocculent precipitate forms, whilst the solution 
in petroleum remains green and clear, even at 210°. A mixture of 
the two oils, heated'to 120° with the butyrate, gives a yellow floccu¬ 
lent precipitate, or if only a little solar oil be present, a greenish- 
yellow colour is produced, whilst at 210° the colour becomes pure 
yellow. On cooling the petroleum solution, the butyrate separates 
out almost entirely, and the liquid becomes nearly colourless. Undei 
similar conditions, the solar oil solution gives a strong yellowish- 
brown precipitate, but still remains yellow. A solution of butyrate in 
a mixture of the two oils, gives on cooling a yellowish-brown, and 
above this a greenish-blue precipitate; the supernatant liquid is pale- 
yellow. These reactions are sufficiently sharp in the case of American 
petroleum and solar oil of the Weisenfels district; it has not been 
ascertained whether they are applicable to other varieties. J. T. 

Detection of Adulterated Essential Oils. By H. W. Lanqbuok 
(Pkarrn. /. Trans. [5], 15,309—310).—The author has devised a method 
for the detection of adulterated essential oils, based on the fact that 
salicylic acid dissolves in essential oils, but more readily in those contain¬ 
ing oxygen than in those that do not. For example, oils from Labiate 
dissolve more of it than oils from Umbelliferes, and the latter more than 
oils from Conifers, Ac. His method is as follows: G'05 gram salicylic 
acid is put in a tared tube, the oil to be tested is added drop by drop, 
and shaken until a clear solution is obtained, the tube with oontents 
is then weighed, the increase giving the relative solubility. Having 
examined several pure oils and mixtures of known composition, the 
author has constructed a table of solubilities for reference* All essen¬ 
tial oils contain water from the steam distillation, which in course of 
time becomes converted into hydrogen peroxide; the age of an oil 
may therefore be tested in the following manner: the oil is shaken 
with an equal volume of water, and the water is then tested with iodised 
starch-paper; this is not discoloured by fresh oils, but is so to a more 
or less degree, according to the age of the oil, which, can thus be 
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ascertained by comparison with an oil of known age. The test-paper 
is coated with, a mixture of 1 part of starch., and 2 of potassium 
iodide, to 100 of water. D. A. *L, 

Estimation of Hydrocyanic Acid. By L. Siebold {Pimm,. J. Trans. 
[3], 15,158—159).—The following method is suggested to minimise 
the chances of error in the estimation of hydrocyanic acid by Liebig's 
process. A preliminary rough determination is first made, using a large 
excess of standard soda; then a second titration is made with a very 
slight excess of soda, and the hydrocyanic acid, to avoid loss by volatili¬ 
sation, is rnn from a burette into the soda. When using the U.S.P. 
method (Abstr., 1883, 1174) the hydrocyanic acid should be added 
to the mixture of magnesia and potassium chromate, and the silver 
nitrate then ran in qaickly. Magnesium, calcium, and barium 
carbonate can be used instead of magnesia, but the change is not 
recommended. ’ D. A. L. 

Estimation of Methyl Alcohol in Ethyl Alcohol. By Van de 
Vyveee (Ckem. Oentr ., 1884, 69).—The author employs the property 
possessed by methyl alcohol of forming a compound with calcium 
chloride, which is not decomposed at 100°, but is decomposed by 
the addition of water. The alcohol to be treated is distilled over 
anhydrous sodium carbonate on the water-bath, and the volume of the 
distillate is determined. A portion of the distillate is allowed to 
remain over an equal weight of anhydrous calcium chloride for 
24 hours. ^ The ethyl alcohol is then distilled off. The residue, when 
treated with water and distilled, yields a mixture of methyl alcohol and 
.water. J. T. 

Detection of Fusel Oil in Spirituous Liquors. By B. Bqse 
{ Arch . _P harm. [3], 23, 62).—To detect and estimate fusel oil in 
spirits, the author agitates 100 c.c. of. the liquid (brought to the 
strength of 50 per cent, alcohol) with 20 c.c. of chloroform in a gra¬ 
duated tube of special form. After two minutes’ agitation with 
50 per cent, solution of pure ethyl alcohol, the chloroform will 
form an upper layer, measuring 37T c.c. But if only 1 per cent, of 
fusel oil be contained in a spirit similarly treated, this layer will 
measure 88*9 c.c. In general the increase of the volume of the chlo¬ 
roform layer for a given percentage of fusel oil must be previously 
determined by experiment with the particular spirit to be tested. 

K> jE?!i 

^Sodium Nitroprusside as a Reagent for Sugars. B j K. Lasch 
(uhem>* Gmtr. y 1884, 893—894).—An aqueous solution of 2 parts of 
resgeut with 1 of potash gives a strong persistent brownish- 
yellow coloration with a solution of cane-sugar. The same reagent 
applied to a solution of grape- or invert-sugar, heated to 60°, gives a 
brown colour, which immediately disappears on shaking, and a parma- 
aaat colo ration is not obtained until all the grape-sugar is destroyed. 
tTowawis the . end of the reaction, the colour disappears more slowly 
Hfgfafee,o peration is accelerated by heating at 80°. The reaction is 
^W HPf~ iSg8as ^ tge >. S® that the end: of the process is easily observe*! 
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Experiment shows that 1 gram pure cane-sugar when converted into 
invert-sugar, requires 10*980 grams of tbe salt. To determine the 
invert-sugar in a sample, 1 gram is taken, dissolved in 40 grams water, 
warmed to 70°, and the standard solution is added until the brown 
colour no longer disappears after 15—20 seconds’ shaking. In another 
portion, the cane-sugar is first converted into invert-sugar and after 
neutralisation with sodium carbonate the titration is made as above. 
The author has found the results to be accurate to ^ per cent. He has 
only found two organic acids occurring in beetroot juice, which affect 
the reagent, namely oxalic and tartaric acids. This juice therefore 
must he titrated after treatment with lead acetate. J. T. 

Determinations of Lactose in Milks by Optical Methods. 

By H. W. Wiley ( Amer . Ghem. J ., 6, 289—302).—The usual method 
of determining milk-sugar requires a great deal of time, and a rapid and 
trustworthy optical method is very desirable. The author recommends 
precipitating the casein with some suitable reagent, and optically 
determining the lactose in the filtrate, taking the specific rotatory 
power of milk-sugar at [a] D = 52*5. Various albumins are present 
in milk, all of which turn the plane of polarisation to the left. To 
remove these, several reagents were tried, basic lead acetate, an 
acid solution of mercuric nitrate, acetic, nitric, and sulphuric acids, 
and solutions of various salts being among tho chief. The best results 
were obtained with basic lead acetate and mercuric nitrate in certain 
proportions. For 50 or 60 c.c. of milk use I c.c. of lead solution, 
sp. gr. 1*97, or 1 c.c. nitric acid solution of mercuric nitrate (pre¬ 
viously diluted with an equal volume of water). The results obtained 
by the use of the lead solution are lower than those given by mercuric 
nitrate, and this may be due to the fact that the filtrate from the 
former contains more albuminoids than the filtrate from the latter. 

In testing the value of these analyses, they were always compared 
. with results obtained by the ordinary method. The mean sugar per¬ 
centage of the whole analyses are: by alcohol (ordinary method* 
65 analyses) 4*32; lead acetate, cold (53 analyses), 4*34; lead acetate, 
hot (64 analyses), 4*38; mercuric nitrate, cold (61 analyses), ,4*58; 
mercuric nitrate, hot (24 analyses), 4*63. If the milk-sugar exists in 
the anhydrous state after extraction by alcohol, the percentage of it 
in the hydrated state would be 4*61,. which closely agrees with the 
results obtained with mercuric nitrate. 

For the mercuric nitrate solution, the author dissolves mercury in 
double its weight of nitric acid, of sp. gr. 1*42, and adds an equal bulk 
of water; or a solution of mercuric iodide in acetic acid may be used, 
obtained by mixing potassium iodide, 33*2 grams, mercuric chloride, 
13*5 grains, strong acetic acid, 20 c.c., and water, 640 c.c. ; of this 
25 c.c. should be used for 50 c.c. of milk. 

In carrying out analyses by the optical method, the room and the 
milk should be kept at a constant temperature. If the sp. gr. of the 
milk be 1*026, or nearly so, measure out 60*5 c.c; into the sugar 
flask; add 1 c.c. of mercuric nitrate solution, or 30 c.c. mercuric 
iodide solution, and fill up to 102*4 c.c. The precipitated albumin 
occupies a volume, .of about 2*4 c.c. Hence the solution is really 
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100 ac. If the sp. gr. is 1*030, use 60 c.c. of milk, and 1 for sp. gr. 
1*034 use 59*5 c.c. Bill up to mark, shake well, filter, and polarise. 

J. K. C. 

"Dry Extract” By Jay (Bull. Soc . Ghim 42, 217).—The “dry- 
extract,” which is an article of commerce, is used for sophisticating 
wine. Its chief constituents are glucose (28*7 per cent.), glycerol (38*4 
per cent.), tannin (4*1 per cent.), dextrin (3*14 per cent.), and boric 
acid (4*27). The presence of this extinct in wine may be detected 
by evaporating and igniting the residue, when the boric acid is revealed 
by the green tinge of the flame, and the glucose may be detected in 
the wine hy polarimetrical examination. W. -R. D. 

Estimation of Wine Extract. By C. Weigeit (Zeit. Anal 
Ghem., 24, 26—30)—The author discusses the relation existing 
between the sp. gr. of the solution and the weight of the extract, and. 
a tabular statement is appended, showing that, in wines of very 
various qualities and specific gravities, the amount of extract deduced 
from the indirect method agrees satisfactorily with that obtained by 
the direct method. The percentage of extract can also be calculated 
by finding the sp. gr. from Balling’s saccharimetric tables. S. R. 


Melting Point and Separation of Mixtures of Phenylacetic 
and Hydrocinnanale Acids. By H. Salkowski (Ber., 18, 321—326). 
—The melting points of mixtures of these acids are shown in the 
accompanying table:—- 

Phenylacetic acid, per cent. . * 100 90 80 70 60 50 , 

Melting point.............. 77° 71*5° 65*5° 58° 50° 39*5° 

Phenylacetic acid, per cent..... 40 35 30 20 10 

Melting point................ 26*5° . 21° 27° 33° 41*5° 

The amounts of the two acids present in admixture can be approxi¬ 
mately determined from the melting point, when the latter is above 
that of hydrocinnamic acid (47*5°), whilst in cases where the melting 
point is below that temperature, the effect on the melting point of the 
addition of a small quantity of phenylacetic acid will indicate whether 
the mixture contained more or less than 35 per cent, of the latter, and 
so show which part of the table to refer to. A. J. Gh 


Testing Peruvian Balsam. By P. MacEwan (Pharm. /. Trans. [3], 
15, 236-—239).—With regard to the preliminary tests for impurities 
in Peruvian balsam, the author makes several notes, adverse and 
otherwise. He considers the sp. gr. a useful indication, it should be 
about 1-137 to 1*150 at 15*5°. When the U.S.P. sulphuric acid test is 
used, and the balsam is washed first with hot and then with cold water, 
it does not harden even if quite pure; the presence of 15 per cent/, 
or upwards, of copaiba decomposes the sulphuric acid, with evolution 
sulphurous anhydride and fumes. The ammonia test serves for 
;'ifee-'^tec&n of ordinary resin, by causing abundant frothing. 

.test,, and Grote’s modification of it, do not. fulfil their 
may be detected by the latter/ The' best method ' 
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of testing the balsam is by successive exhaustion with (1) light 
petroleum, (2) carbon bisulphide, (3) ether. The first solvent 
takes up cinnamein , the residue from the evaporation of the solution, 
changes colour when treated with nitric acid; that from pore balsam 
becomes pale-green, changing slowly to violet, which darkens ulti¬ 
mately to chocolate-brown. When impurities are present, the following 
colour changes take place: with storax, pale-green darkening to 
opaque-green; benzoin, same as pure balsam, but the violet is per¬ 
manently pale and bright; with colophony, bright emerald-green; 
and with copaiba, an intense blue coloration. The last two are very 
distinctive; the storax and benzoin colorations are of themselves not 
sufficient indication of the adulterants. The carbon bisulphide 
extracts the resin , whilst the ether completely dissolves the styracin, 
and the insoluble residue is woody matter and a little resin. 

D. A. L. 

Soxhlet’s Arseometrie Butter-fat Estimations. By M. Schmoger 
( Bied . Centr ., 1885, 70).—According to Fieiscbman, if sea sand is 
employed in the estimation of the butter-fat, the results are 0*2 per 
cent, too low; but if, instead of the sand, gypsum, silica, or precipitated 
chalk are used, the results are correct. With the object of assisting 
the separation of the ether, instead of cooling the skim-milk for 
24 hours with ice, the author has added potassium or sodium sulphates, 
but the results are not satisfactory, necessitating the employment 
of a correction for error. E. W. P. 

Basic Lead Acetate as a Test for Olive Oil. By S. 8. Bradford 
(Chem. News, 51, 57).—-When pure oil is shaken in the cold with a 
solution of basic lead acetate, immediate saponification ensues. If, 
however, any foreign 0 $ is mixed with the olive oil saponification 
does not take place, and when cotton-seed oil is the impurity, a red 
coloration is produced.. D. A, L. 

Quantitative Separation of Rosins and Pats. By T. Btkmim 
( Ckem . Centr 1884,38, 716).—0’6 gram of the fatty acid adulterated 
with rosin, is dissolved in 20 c.c. of alcohol of 95 per cent., and the 
solution mixed with a trace of phenolphbhalein, rendered alkaline with 
alcoholic potash and boiled. After cooling, the liquid is made up to 
100 o,c. by addition of ether, and well shaken, 1 gram of very finely 
powdered silver nitrate is added, and the whole well shaken for 10 or 
15 minutes, in order to allow the fiocculent precipitate of oleate and 
stearate of silver to collect. As soon as the solution is clear, 
50—70 c.c. are placed in a 100 c.c. glass, more powdered silver nitrate 
added, and the whole again well shaken, in order to precipitate the 
small amount of fatty acids still held in solution. The clear liquid is 
tbemmixed with 20 c.c. of di luted hydrochloric acid, and an aliquot part 
of the ethereal solution is evaporated; the residue, which consists of 
rosin with a little oleic acid, is dried in the steam-bath and weighed. 

10 grams of the ethereal solution retain 0*0024 gram oleic acid. 
This coefficient can be used in correcting the results of the analysis. 

, . , , ■ H. P. W. • 
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Caramel. By C. Amthob (Zeit. Anal. Qhem ., 24, 30—33).— 
Paraldehyde destroys the colour of an alcoholic solution of caramel, 
and forms at the same time a brown precipitate. With pure white 
wine, natural wine, and extract of raisins, paraldehyde gives a white 
precipitate; the caramel precipitate can be further identified by its 
reaction with phenylhydrazine. A solution containing 2 parts of 
phenylhydrazine hydrochloride with 3 parts of sodium acetate dis¬ 
solved, in 20 of water, gives with solutions of caramel, a brown 
precipitate, soluble in warm ammonia or weak caustic soda to a red 
liquid, and reprecipitated from the alkaline solution by the addition of 
hydrochloric acid. The precipitate is soluble in concentrated hydro¬ 
chloric or nitric acid, hut is reprecipitated on diluting with water. 
Alcohol similarly dissolves it, and water reprecipitates it after gome 
time. The method adopted in testing for caramel in white wines or 
spirits is as follows: 10 c.c. of the liquid (if a wine 10—15 c.e, of 
alcohol are first added) are placed in a tall glass cylinder,, and 
30—50 c.c. of paraldehyde solution added, together with sufficient 
absolute alcohol to make the two liquids mix. After 24 hours, 
the precipitate is collected, washed with alcohol, and dissolved in warm 
water, again filtered, and the liquid evaporated to 1 c.c. The intensity 
of the colour is a measure of the amount of added caramel. With 
very small quantities, it is best to evaporate the solution by placing it 
in the receiver of an air-pump over sulphuric acid. The solution 
must not be warmed, or a caramel-like precipitate is obtained even 
with the purest wines. The concentrated solution of the paraldehyde 
precipitate can then be treated with* phenylhydrazine solution, when 
the caramel-phenyIhydrazine precipitate will be thrown down. If 
the solution is weak, it at first only becomes turbid, but the precipi¬ 
tation is complete after 24 hours. Any resinous bodies present 
can be dissolved out by shaking with ether, which has no action 
on the precipitate. Phenylhydrazine gives no precipitate with 
natural wines, and thus differs from paraldehyde. Wines containing 
a large percentage of sugar should be diluted before trying the above 
reactions. S. R. 

Estimation of Nicotine. By E. Scheffjer (Pharm. J. Trans . [3], 
15, 425—426).—The author has investigated the method for the esti¬ 
mation of nicotine by means of Mayer’s solution (potassium mercuric 
iodide). He employed solutions of pure nicotine of known strength, 
and a test solution containing 0*01354 HgCl 2 and 0*0498 KI per o.c. 
He draws the following conclusions:—1 e.c. of Mayer’s solution = 
0*0081 nicotine; the crystalline precipitate has the composition 
HgI 2 ,CieH 1 }^(HI) 2 , it is soluble in potassium iodide, and therefore 
jdcotine exists in the solution after Mayer’s solution has ceased to 
give a precipitate. The resinous precipitate which is sometimes 
obtained contains more mercuric iodide than the above precipitate, 
and when it is formed, more of Mayer’s solution is required to com¬ 
pete the reaction than when the precipitate is crystalline. Dilute 
A take more of Mayer’s solution, owing to the fact that the 

formed.is. resinous. Therefore, to avoid the formation of 
^p^ps^cdpitafce, and > to' obtain correct results, the solution to be 
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tested should not contain less than 0*5 per cent, nicotine, to which 
1 drop of strong hydrochloric acid should be added for each 10 c.c. 
employed, and a large quantity of Mayer’s solution should be mixed 
in at once, and brisk stirring continued until the crystalline precipitate 
commences to form. The amount of nicotine in solution after pre¬ 
cipitation is complete may be calculated from the quantity of mercury 
then remaining in solution. D. A. L. 


Detection of Strychnine and other Alkaloids in Cases of 
Poisoning. By T. Chantdelon (Zeit. Physiol . Chem., 9, 40—48).— 
The usual mode of isolating strychnine in poison cases is that of Stas: 
the following process is recommended as more convenient and very ac¬ 
curate. The intestines, &c., are cut up very finely, mixed with an equal 
weight of well burned gypsum, and the whole well rubbed in a mortar 
until a perfectly homogeneous mass results. This sets in 4—5 hours, 
when it is easily broken up into fragments. These are dried either in a 
water- or air-bath at 70°, pulverised, and the powder boiled with 90 per 
cent, alcohol to which some tartaric acid is added. When the powder 
has been boiled for an hour in a large flask connected with a reflux 
condenser, it is filtered, and the residue washed with hot alcohol. If 
the reaction of the filtrate is not acid enough, tartaric acid is added 
and the whole distilled. When the bulk of the alcohol is distilled off, 
the remainder is expelled by evaporation to dryness on the water-bath, 
the residue is taken np with a little boiling water, and left to cool in 
order to separate the fat. The filtrate, which should be about 20— 
25 c.c., is made decidedly alkaline with soda and transferred to a large 
watch-glass, mixed with gypsum, allowed to set, powdered, dried in an 
exsiccator, and then extracted with chloroform in a large Soxhlet’s 
apparatus. The chloroform extract is brought to a small volume, 
10—15 c.c., filtered if necessary, and the extract treated with an, 
equal volume of a saturated solution of oxalic acid in ether. Pin© 
acicular crystals of strychnine oxalate soon appear; the oxalate is 
collected on a filtex*, washed with a mixture of equal parts of alcohol 
and chloroform, dried and dissolved in the least possible quantity 
of water, and the strychnine precipitated by addition of ammonia, 

By this method, the author has recovered strychnine from a frog 
killed by a subcutaneous injection of 0*01 gram, from the liver of a 
rabbit killed by subcutaneous injection of 0*04 gram of the sulphate, 
and from the stomach of a cat killed by eating flesh containing 
0*03 gram of strychnine. 

Experiments show the process to be very accurate. As chloroform 
is a solvent of most vegetable alkaloids, it is evident that this process 
or a slight modification of it can be used for the isolation of such of 
them as are precipitated by an ethereal solution of oxalic acid. The 
author made experiments with brucine, narceine, papaverine, thebaine, 
morphine, aconitine, atropine, hyosoyamine, veratrine, nicotine, conine, 
and colchicine, two of these, morphine and colchicine, were not soluble 
in chloroform, the others were completely precipitated as oxalates. 
The precipitate took some honss to form in the case of strychnine, 
brucine, narceire, codeine, nicotine, and conine, for the remainder 
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24 tours were necessary. The precipitate was crystalline in every 
case except that of aconitine, which was amorphous. ; 

In the case of brucine, nicotine, veratrine, and atropine, which are 
not completely precipitated by ammonia, the oxalate is dissolved in 
alcohol, the oxalic acid is precipitated by a little alcoholic potash, 
filtered off, and the potash removed by a stream of carbonic anhy¬ 
dride ; after frequent filtration, the alcohol is allowed to evaporate 
spontaneously, and the pure alkaloid remains. J. F. 

Detection of Colocynthein, Elaterin, and Bryonin. By 
E. JoHJJJTtfSON {Zeit. Anal. Ghem 24, 154—157).—Colocynthin when 
heated with dilute sulphuric acid yields colocynthein, elaterin, and 
bryonin. 

Colocynthin is soluble in water and alcohol; it gives an orange 
colour changing to red with concentrated sulphuric acid, a cherry-red 
coloration with sulphuric acid containing molybdic acid, a blood-red 
coloration turning blue at the edge with sulphuric and vanadic acids, 
a yellow coloration with alcohol and sulphuric acid, distinguishing it 
from solanxne and solanidine, and a yellow coloration with sulphuric 
and selenic acids; moistened with phenol and a drop of sulphurio acid, 
it gives a blood-red coloration changing to orange. 

Colocynthein is not as soluble in water as colocynthin, it is only 
sparingly soluble in light petroleum, but easily in benzene. With 
molybdic and sulphuric acids, it remains at first unchanged, but finally 
becomes a dirty cherry-red. With vanadic and sulphuric acids, its 
reactions resemble those of colocynthin. Colocynthin and colocyn¬ 
thein may be separated by shaking the acid solution with benzene 
■which dissolves the colocynthein* and afterwards with ethyl acetate 
which dissolves the colocynthin. 

Elaterin is insoluble in water ; it is sparingly soluble in cold, but 
easily in boiling alcohol; it crystallises in colourless, shining, six-sided 
plates. With concentrated sulphuric acid, it gives a pale yellow 
coloration, becoming red at the edges after some time, and finally 
cherry-red. Molybdic and sulphuric acids give a fugitive green 
colour. Phenol arid sulphuric acid give a momentary red coloration. 
Yanadie and sulphuric acids give a fine blue, changing to a bright 
green colour. Selenic and sulphuric acids give a red colour not so 
intense as that produced by concentrated sulphuric acid alone. Alcohol 
and sulphuric acid give on warming only a faint yellow colour. When 
evaporated on the water-bath, and then treated with sulphuric acid, a 
violet-red coloration is obtained. The elaterin reactions are slow, 
and, with the exception of the characteristic vanadic and sulphuric 
acids test, unsatisfactory. 

Bryonin, in its reactions, resembles colocynthin and elaterin, and 
Is readily soluble in water and alcohol. Selenic and sulphuric acids 
give a dirty cherry-red, and vanadic and sulphuric acids a blue-violet 
eblonr. S. R. 

^Detection of Berberine, Hydrastine, and Oxyacanthine. By 
(Zeit. Anal Ghem., 24,: 157—163)v^Berberin0 
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gives with phosphomolybdic or phosphotungstic acid a yellow amor¬ 
phous precipitate, with potassio-mercuric iodide the precipitate is 
greenish-yellow, with potassio-bismuthic iodide orange-red, with 
potassio-cadmium iodide bright yellow. The precipitates formed 
with platinic chloride, auric chloride, mercuric chloride, picric acid, 
and potassic bromide are all of a yellow colour, and are easily obtained 
with 0*01 mgrm. of the alkaloid. Potassium dichromate gives a yellow 
amorphous flocculent precipitate with 0*02 mgrm. An alcoholic 
solution containing 0*01 mgrm. berberine sulphate, gives with a solu¬ 
tion of iodine in potassium iodide an immediate crystalline precipitate 
of a green colour if the reagent is added gradually. Potassium 
ferrocyanide precipitates a salt of the alkaloid in yellow needles. 
Concentrated pnre sulphuric acid, when added to a small quantity of the 
dry salt, gives a yellow coloration darkening to olive-green and finally 
disappearing. Molybdic and sulphuric acids give an immediate 
yellow colour, changing through dark-brown to violet-brown. Yanadic 
and sulphuric acids give a fine violet, and selenic and sulphuric 
acids a bright yellow colour with 0*01 mgrm. of the salt. Chlorine 
water gives a blood-red coloration with 1 mgrm. of berberine sulphate, 
but if the salt be first dissolved in a few drops of a 33 per cent; 
solution of hydrochloric acid, the colour is produced with 0*01 mgrm. 
of the salt. A crystal of potassic nitrate and the dry salt when 
moistened with concentrated sulphuric acid, give a brown-red passing 
to a fine orange-yellow. If potassium dichromate be substituted for 
the nitrate, the colour is more of a violet tint at first, and finally 
assumes a brownish-yellow hue. Phosphoric acid gives a yellow colour. 
With sugar and sulphuric acid, a yellow coloration, changing through 
green to black is produced. Bromine-water precipitates an orange- 
yellow bromide which rapidly loses its colour. Berberine is only 
sparingly soluble in chloroform, and not at all in petroleum, ether, or 
benzene. Hydrastine gives with phosphomolybdic acid a bright lemon- 
yellow precipitate; with phosphotungstic acid, potassio-cadmium 
iodide, or potassio-m ere uric iodide, white precipitates; and with 
potassio-bismuthic iodide and potassium dichromate, orange precipi- 
tateSi With 0*1 mgrm. of the alkaloid a solution of iodo-potassium 
iodide gives a deep brown flocculent precipitate. Vanadio-sulphuric 
acid gives a beautiful rose-red colour which slowly disappears. A 
crystal of potassium dichromate and sulphuric acid give a golden- 
yellow colour, changing to brown and green. -Chlorine-water gives 
no coloration, even in the presence of hydrochloric acid. Bromine- 
water added to a solution of hydrastine in strong sulphuric acid gives 
an immediate orange precipitate. Hydrastine is insoluble in light 
petroleum, but the greater part dissolves in benzene. 

Oxyacanthine gives white precipitates with potassio-mercuric iodide, 
tannic acid, and potassio-cadmium iodide; orange precipitates with 
picric acid or potassio-bismuthic iodide, and a deep brown precipi¬ 
tate with iodo-potassinm iodide. Molybdic and sulphuric acids give an 
immediate violet coloration, changing to yellowish-green at the 
edges. 

Oxyacanthine is not extracted from acid solutions by light petroleum 
or benzene, and only sparingly by chloroform. . * S. R. 
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Detection of Sanguinarine and Ghelidonine. By A. t; 
Kbgelge^ (ZeiL Anal. Ghem ., 24, 165—166).—Concentrated sul¬ 
phuric acid gives with OT mgrm. of sanguinarine, a "blue-violet colora¬ 
tion, changing after several hours to a dirty green. Sulphuric and 
molybdic acids give a violet colour with a tinge of red resembling, 
but somewhat lighter than, the corresponding morphine reaction; 
after an hour, the colour becomes brown and eventually green. 
Tanadium sulphate gives a bluish-violet colour, which turns bluish- 
black on standing. Selenic and sulphuric acids do not give so intense 
a violet colour as is produced when sulphuric acid alone is added. 
0*02 mgrm. of the alkaloid in a few drops of dilute sulphuric acid 
(1 of acid to 50 of water) gives precipitates with tannin, bromo-potas- 
sium bromide, phosphotungstic acid, iodo-potassium iodide, land 
pbosphomolybic acid; and a turbidity with picric acid, potassio-mer- 
- curie iodide, potassio-cadmium iodide, potassio-bismuthic iodide, and 
gold chloride. Sanguinarine is not extracted from its acid solutions 
by light petroleum, and only sparingly by benzene and chloroform. 

Ghelidonine. —0*5 mgrm. of this alkaloid gives with sulphuric acid 
ah first a pale-green colour, changing to brown edged with red or 
violet. The violet colour is only observed in strong solutions. Sul¬ 
phuric and molybdic acids give a green colour, changing to blue, 
brown, and black. Selenic and sulphuric acids, after a time, give a 
pale-green, which changes, on warming, to a red-brown. Sulphuric 
acid and potassium dichromate give similar reactions. Vanadic sul¬ 
phate gives an intense emerald-green coloration, which turns to a 
bright bine, changing to a dark green. Potassium nitrate and sul¬ 
phuric acid give a green, changing to a blue, and finally becomes 
fawn-coloured (in small quantities, the colour is steel-blue). ^Bromine 
and sulphuric acid give a red-brown with green streaks. Sugar and 
sulphuric acid give a rose-violet colour, changing to cherry-red 
and blue-violet. Ghelidonine is not extracted from an acid solution 
by light petroleum, only slightly by benzene, but better by chloro¬ 
form. ' S. R. 

Estimation of Chlorine in Human Urine. By W. Zubj&zhr 
(Ber., 18, 320—321).—Chlorine in urine cannot be estimated directly 
by Mohr’s method, on account of other constituents—uric acid, colour¬ 
ing matters, &c.—also being precipitated, and so rendering the 
results too high. The author recommends the following process :— 
10—15 c.e. of the urine is acidulated with nitric acid and precipitated 
with silver nitrate; the silver chloride formed is dissolved in ammo¬ 
nia, the silver precipitated by colourless freshly prepared ammonium 
sulphide, excess of sulphide removed by cadmium nitrate, and an 
aliquot part of the liquid filtered, acidulated with nitric acid, neutra¬ 
lised with calcium carbonate, and titrated by Mohr’s method. 

A. J. G. 

Simple Method of Estimating Nitrogen in Urine. By E+ 
PmuoaB and K. Bohlasd (Pfiug&r’s Arehi% 35, 454—466),—.A# the 
results of numerous experiments, the authors recommend the follow* 
jig inodificationQf KjeldahFs process (Z&it.Anal. Ghem., 22, 366) :— 
average concentration are measured 'iutcan^rfen-* ■ 
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ineyer’s flask of about'300 c.c, capacity, together with 10 c.c. of con¬ 
centrated sulphuric acid and 10 c.c. of Nordhausen acid, and the flask 
and its contents placed on wire gauze and heated over a large Bunsen 
flame until all water and gases formed are driven off; the heating is 
continued until the liquid assumes a clear yellow tint. The heating 
takes about 25—30 minutes. After cooling, the contents of the flask 
are diluted to about 200 c.c., and the ammonia formed is estimated by 
distillation with soda in the usual manner. The whole analysis can 
be effected in an hour (comp. Kreusler, this vol., p. 434). 

A. J. G. 

.Estimation of Nitrogen in Urine. By K. Borland ( Pfluger's 
Archiv , 35, 199—276).—It has been long known that the results 
obtained by the titration of the carbamide in urine by Liebig’s method 
did not accord with the determination of the total nitrogen in the urine, 
the amount of nitrogen deduced from the titration being in many 
cases larger than the total amount present. The author gives details 
of the analyses of 63 samples of urine, the nitrogen being calculated 
from the results of the titration by Pfliiger’s modification of Liebig’s 
method, and also determined directly by combustion with copper 
oxide. In 16 cases, the nitrogen was also determined by Will 
and Varrentrap’s method, with results agreeing closely with those 
obtained by combustion with copper oxide. In almost every case the 
nitrogen calculated from the titration exceeded the amount really 
present. The nature of the food taken appears to have a considerable 
effect on this difference. With human urine on a mixed diet, the 
titration gave an excess of from 7—10 per cent, of the total nitrogen; 
in one case only an excess of as little as 2*2 per cent, being observed. 
In many experiments with dogs, the same tendency to results in excess 
was noticed; an approximate agreement between the titration and 
direct nitrogen estimations being observed only after long feeding on 
a flesh diet. From these results it follows that the titration method 
cannot be employed in investigations on the income and output of the 
body, and that direct methods for the estimation of nitrogen will have 
to be exclusively employed, 'A. J. G. 

Estimation of Alkalis, in Urine. By T. I^ehmann (Zeii. 
Physiol, Ghem ., 8, 508—510).—The estimation of alkalis in urine, 
according to ISTeubauer’s method, is frequently inaccurate; the 
following process is recommended:—The quantity of urine taken 
for the determination depends on the sp. gr. With a urine of 
sp.gr, 1*020, 100 c.c. are taken; with those of higher sp. gr. but 
50 c,c, are taken. The urine is pohred into a platinum basin, a suitr 
able quantity of ammonium sulphate is added (3—4 grams generally), 
evaporated to dryness and ignited; this operation is safer than when 
urine alone is ignited, and a greater heat may be applied, the sul¬ 
phates n<?t being volatile. Generally the ash is perfectly white; if 
grey, it is moistened with sulphuric acid and again ignited. It is 
dissolved in hot dilute hydrochloric acid, filtered, treated with 
baryta-water to alkaline reaction, and the alkalis determined in the 
usual way. 

The separation of sodium and potassium chlorides requires some 

vol, XLYin. . * t 
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care. Commercial platinic chloride always contains free acid which 
exercises a solvent action on the potassium platinochloride, it is there¬ 
fore safer to evaporate the solution of the chlorides (after addition of 
the platinic salt) to complete dryness, moisten the residue with a 
few drops of water, and ruh with a glass rod, add more water, and 
again evaporate to the consistence of syrup. Alcohol of 96 per cent. 
is then added, and the mixture stirred; after settlement of the pre¬ 
cipitate, the supernatant fluid is decanted on to a filter, the crystals 
in the dish are washed in this way until the liquor passes over clear, 
then the residue itself is transferred to the filter with the usnal pre¬ 
cautions. J* 

Apparatus for Estimating Carbamide. By A. W. Gterrard (J. 
Pliarm. [5], 11 , 152).—The apparatus consists of an upright graduated 
jar, standing on a foot and tubulated at the bottom, while the top is 
closed by an india-rubber stopper through which passes a short tube 
terminated in a 'small piece of india-rubber tubing provided with a 
pinch-cock, and having a side tubulure, which is connected by a 
long piece of india-rubber tubing with a bottle containing solution 
of sodium hypobromite, together with a test-tube holding 5 c.c. of the 
urine to be examined. The tubulure at the bottom of the upright jar 
is connected, by means of an india-rubber pipe, with an open reser¬ 
voir of water, capable of sliding up and down, so that the heights of 
the water within and without the jar may he accurately adjusted to 
the same level. The bottle containing the hypobromite being tilted, 
so as to allow tbe urine to mix with the solution, the nitrogen liberated 
by the decomposition of the carbamide forces the water in the jar 
up into the reservoir, and when the proper adjustments of level are 
made, the volume of nitrogen can be read off, R. R, 

Liebig’s Method for the Estimation of Carbamide. By M. 
Luzzatto (Gazzetta , 10, 251—256).—This process for the estimation 
of carbamide, owing to the inherent sources of error, has practically 
been abandoned in favour of others, for on the one hand the degree of 
yellow coloration, produced when sodium carbonate is used as an 
indicator, varies to a different degree, with even small alteration of 
excess of mercuric nitrate added; and on the other, the proportion of 
water involved in the reaction constitutes an important factor in its 
degree of accuracy. In this paper, the latter point is more particularly 
investigated, and a series of analyses given in a table. As the result, 
it may be stated that if the solution contains a proportion not greater 
than 1 per cent., the quantity of mercuric nitrate required is relative 
to the proportion of carbamide; hut in the case of a higher percentage, 
a less proportion of mercuric nitrate is required than that indicated 
by Liebig, This was admitted practically by Pfliiger, although his 
experiments on this point were hardly conclusive. Y. H. Y, 

Mieroeliemieal Detection of Nuclein, &c. By B. Loew (Bied* 
1885, 68).—The author has employed Zacharias’s method for 
detecting nuclein (Abstr., 1884, 90), and does not find it absolutely 
Working with spirogyra, hardly a trace of blue oolora- 
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tion is to be detected; but the whole of the protoplasm is blued 
if the spirogyra has been previously soaked in potash solution. The 
method of procedure is to soak the spirogyra in a dilute solution 
of potash and potassium ferrocyanide for 12 hours, then for some 
hours in a mixture of potassium ferrocyanide and acetic acid, then 
wash with water, then in alcohol (60 per cent.), and finally to let it lie 
in dilute ferric chloride; after this a blue coloration is noticeable, 
parts darkly, parts lightly tinged; a darker bluing is obtained if, after 
the treatment in acidified potassium ferrocyanide and dilute alcohol, 
the chlorophyll is extracted by absolute alcohol. E. W. P. 

Separation and Estimation of Serum-albumin and Globulin 
by means of Magnesium Sulphate. By 0. Eammarsten (Zeit 
Physiol . Chem. 8, 467, 502).—The accuracy of the author’s method 
and of the deductions therefrom, having been contested by Burckhardt, 
he has undertaken fresh experiments to prove their correctness. Mag¬ 
nesium sulphate precipitates all globuliu from solutions, but does not 
precipitate serum albumin ; this is denied by Burckhardt. The ques¬ 
tion seems to depend on what each understands by serum albumin; 
the author takes it to mean albumin soluble in water, not precipitable 
by carbonic anhydride, dilute acids, alkalis, or neutral salts ; Burck¬ 
hardt, on his part, calling by that name the substance left in solution 
after dialysis and precipitation by a stream of carbonic anhydride. 
There is, however, present in the blood a third substance which is 
intermediate between globulin and true serum albumin ; this is pre¬ 
cipitated by magnesium sulphate, and belongs 1 rightly to the globulin 
rather than to the serum albumin group. The author has stated 
(Abstr., 1879, 472) that in addition to the paraglobulin then isolated 
by him, there might be other analogous substances present. 

The author details numerous experiments, all confirmatory of his 
views, and showing that the substance obtained by Burckhardt, and 
believed by him to be serum albumin, was in reality a globulin. 
Globulin is distinguished from paraglobulin by its coagulation tem¬ 
perature and its rotatory power (47*2—48°) thus agreeing with the 
observations of Erederique (Abstr., 1882, 74). J. F, 

Quantitative Estimation of Micro-organisms in the Air. 

By W. Hesse (Chem. Centr 1884, 251). 


Technical Chemistry. 


Molecular Modifications of Silver Bromide. By be Pittkurs 
( Chem. Gentr., 1884, 411—412).—See this toL, p. 349. 

Combinations of Silver Salts ’with Colouring Matters. By 
M. Cabby Lea {Chem,. News, 51, 30).—See this vol., p. 35U.. 
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Isoclironiatie Gelatin Plates. By 0. Lohse ( Chem . Gent r., 1884, 
7g2) _ The author in continuing his researches on the modification of 
colour sensitiveness of silver bromide, endeavoured to find some 
means of increasing its sensitiveness. 

Various yellow dyes were tried : 0*02 gram of the dye was dissolved 
in 100 c.c. of water containing 10 per cent, of ammonia, and the plates 
used (Nelson’s “ extra rapid ”) dipped for two minutes in the solution, 
and dried. Diamidoazobenzene hydrochloride considerably increased 
the sensitiveness of the silver salt for yellow and green, so that in 
photographs of the solar spectrum a second maximum of action 
appeared between the D and b lines, whilst, as in the case of eosin, a 
spot of less activity was observed in the proximity of F somewhat 
near to G-. The sensitiveness as well as the colour sensitiveness of 
silver bromide is strengthened by chrysaniline nitrate in conjunction 
with ammonia, and plates prepared with this mixture gave a spectrum 
photograph, which extended into the ultra-violet on the one side, and 
past D on the other. 

A dilute solution increases the sensitiveness still more: plates 
treated with a solution 100 c.c. of which contained 0*004 gr. 
chrysaniline nitrate and 2 c c. of liquid ammonia, showed a sensitive¬ 
ness of more than twice that of the untreated plate. H. P. W, 

Transferring Photographs on to Porcelain or Wood. By V. 
Paylgffski ( Chem . Ce 7 itr ., 1884, 37, 703—704). 

Drinking Water Supplies. By E. Reichardt ( Arch . Pharm , 
[3], 23, 41-52). 

Antiseptics. By Ratimoff ( J . Pharm , [5 ], 11,83 — 90) .• — The author 
has determined the limits between which lie the minimum quantities 
of various antiseptics required to kill and to prevent the development 
of microbes' and bacteria in certain media, namely, water containing 
fresh muscle cut into small pieces, fresh ox blood, and veal broth. 
These liquids were fertilised from three different sources: one by 
water that had been shaken up with a little earth ; by a drop of blood 
from a recently dead animal (“ bacteries char bonne uses ”) ; and by very 
virulent blood (j“ bacteries septiques ”}. The results are tabulated at 
length in the original. R. R. 

Orthopheuolsulphouic Acid, a New Antiseptic. By J 1 . 
Vigieb ( J. Pharm. [5], 11, 145—152, and 214-217).—Of the three 
phenolsnlphonic acids, the ortho-acid only has antiseptic and disin¬ 
fecting properties in a marked degree. It is not as poisonous as 
phenol, as much as 10 grams having been taken in small doses in. 
24 hours without inconvenience. The subcutaneous injection 
,pf 2*8 grams proved fatal to a dog. It appears to be a powerful 
antiseptic, although it is exceeded in this respect by its sodium salt. 

■■ ' ' R. R.' 

New Conserving Agent for Milk and Butter. By M. Schroet 
(flhem. Oentr 1884, 67).—Busse (Mihhzeitung, 1882, No. 33) 
made with a new antiseptic which he calls 
• Tlie'-author obtained some of this agent, which’- 
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appears to consist of hydrogen peroxide with a little hydrochloric 
acid, abont 2 per cent, of borax, and traces of sulphuric acid. The 
author compared the action of Busse’s agent on milk with that of 
hydrogen peroxide; in both cases the milk first showed an acid 
reaction after 14 hours, the temperature being 11—16°. The author 
concludes that Busse’s solution offers no advantage over pure hydrogen 
peroxide. J. T. 

Preparation of Nitrous Oxide. By P. C-Azeneuve (J. Pharm. 
[5], 11, 6*7—73).—The explosions which sometimes take place in the 
preparation of this gas on the large scale, are explained by the fact 
that the decomposition of ammonium nitrate is an exothermic reac¬ 
tion, and that the large quantity of heat thus liberated added to that 
directly applied, is capable of causing the sudden decomposition of the 
whole mass of the salt. The process is often slow in beginning on 
account of the contained moisture, and hence the operator is apt to 
apply undue heat at first. Therefore, the salt should previously be 
dried in a capsule at a temperature below 200°, and the retort should 
be heated slowly until the disengagement of gas begins, when only a 
very gentle heat will be required, and the operation should not be 
pushed too far towards the end. That the recently prepared gas has 
an irritating odour and causes symptoms of asphyxia, whilst after 
standing for some days in the gasholder it becomes easier to breathe, 
is due to the well-known difficulty of completely removing small 
quantities of one absorbable gas from another, even when the absorbing 
solution is very energetic in its action. The author found that 
nitrous oxide even after slow passage through solutions of ferrous 
sulphate and of sodium hydrate, retained this irritating odour, which 
he traced to the presence of a little hyponitrous acid. But when the 
gas was several times shaken up in a test-tube with a solution of 
ferrous sulphate, the irritating odour was at once removed, and the 
same effect was produced by allowing it to remain 24 hours 
in the gasholder. The author recommends that the gas should in all 
cases be prepared a sufficient time beforehand. The diminution in 
the anaesthetic properties of the gas after remaining for a time in the 
gasholder, is, due to the fact that the nitrous oxide always contains 
a little free oxygen and free nitrogen, and that during a prolonged 
stay in the gasholder, the water gradually absorbs the protoxide; 
the relative proportions of oxygen and of nitrogen are thereby so 
increased that the anaesthetic property of the gas is sensibly di¬ 
minished. 

The author has examined the liquefied nitrogen protoxide, prepared 
in Paris by Duflos, and in London by Barth, and sold in cast-iron 
bottles. He finds these products are chemically pure, and therefore 
their employment in dental practice offers great advantages. 

R. R. 

Decomposition of Ammonium Sulphate by means of Sodium 
Sulphate. By Gh Blattnee (Dingl, polyt. 255, 252—256).—The 
author has made a series of experiments, their object being to test 
the correctness of the equation (NH^aSOi + Naj>S0 4 = 2NaHS0 4 + 
2NH 3 , on which Carey and Hurter have based a patented process for 

2 t 2 



614 


ABSTRACTS OF CHEMICAL PAPERS. 


obtaining ammonia, from ammonium sulphate. In the first trials it 
was sought to ascertain whether considerable quantities of ammonia 
remained in the hydrogen sodium sulphate produced, or whether the 
total amount of ammonia was expelled. In each experiment a known 
quantity of pure crystallised ammonium sulphate was dissolved in a 
small amount of water, evaporated on a water-bath to the consistence 
of a thin syrup, treated with a little more than its equivalent propor¬ 
tion of calcined sodium sulphate, and heated until the evolution of 
ammoniacal vapours had ceased. The following results were ob- 


tamed:— 

Grams (NH 4 )2S0 4 

(3-rams Na 2 S0 4 

Percentage of 

used. 

■used. 

found in JSTaHSOj." 

Experiment 1.... 20 

25 

5-0 

„ 2.... 10 

13 

6'8 

„ 3.... '40 

50 

1-5 

,, 4... * 40 

50 

1-2 


In experiments 1 and 2 the mixture was subjected to a lower 
temperature than in trials 3 and 4, and a compound of ammonia was 
formed at the sides of the vessel, which explains the presence of more 
ammonia in the hydrogen sodium sulphate, A. second series of ex¬ 
periments shows that only 65 to 70 per cent, of the ammonia is 
liberated, as sucb, from tbe ammonium sulphate employed, the remain¬ 
ing 35 to 30 per cent, being distributed in about equal proportions, 
partly as ammonia left in the residue, and as ammonia sublimed in 
the form of hydrogen ammonium sulphate, partly as ammonia lost by 
decomposition. , 

Whilst this communication was in the hands of the printers, the 
author became acquainted with the circumstance that the inventors 
of this process recommend that the decomposition of the ammonium 
sulphate should be effected by forcing a current of steam tbrougb the 
mixed salts, at a temperature high enough to prevent the condensation 
of the steam. By the use of this remedy it may be possible to avoid 
tbe loss of ammonia or reduce it to a minimum, a circumstance which 
the author intends to investigate. D. B. 

Separation of Kainite from Rock Salt. By G. F. Lofasz 
{Dingh pdlyt 255, 258).—The author proposes to boil the crude 
kainite, contained in a sieve placed over a boiling pan, with a hot 
saturated solution of kainite. The kainite is thus broken up into a 
powder, which on repeated stirring, falls through the sieve, and is 
collected in the pan. When kainite powder ceases to pass through 
the sieve, the residue is removed from the solution, the sieve charged 
with a new supply of crude kainite, and tbe operation repeated. 
Provisions are made for preventing the burning of the solution to the 
walls of the pans, and removing the powdered kainite and the residue* 
without stopping the process. D. B. 

Recovery of Sulphur from Soda Waste. By H. Grouven 
J, y 255, 2Q6—208).— The soda residues from the 
ss are introduced into a kneading machine, mixed with 
icestk: of saw-dust and from 10—45 per cent, of hot. 
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water. A stiff unctuous dough is obtained which is formed into tubes 
by compression. These are 250 mm. long, have an external diameter 
of 45 mm., and an internal diameter of 20 mm. They are put on 
frames placed under an open shed and subjected to the action of 
atmospheric oxygen. Oxidation ensues, which rapidly hardens the 
mass, so that after the lapse of two days, the tubes are brittle enough 
to, be broken into pieces without falling to a powder. The mixture is 
then heated in retorts whilst treated with steam. 100 kilos, residues 
contain 8 kilos, carbon in the form of coke-dust, and 4 kilos, in the 
10 kilos, sawdust added, making a total of 12 kilos, carbon, which require 
18 kilos, water in the form of steam for its conversion into gas. During 
the decomposition of the carbon, carbonic oxide and hydrogen are 
formed in the interior of each piece of the prepared mass, in quantities 
sufficient to effect the complete redaction of the oxides of sulphur 
(thiosulphuric acid, tetrathionic acid, sulphurous acid, dithionic acid, 
and sulphuric acid) contained in the residues. Thus almost all the 
sulphur is converted into calcium sulphide, which, on exposure to 
heat and superheated steam, is decomposed into sulphuretted hydro¬ 
gen and calcium oxide. The object of adding sawdust to the residues 
is to obtain a mass of considerable porosity, without which the steam 
process cannot be worked successfully. The residue left in the re¬ 
torts contains from 87 to 90 per cent, of caustic lime, and is used for 
the preparation of mortar or for manuring purposes. D. B. 

Manufacture of Phosphate from Basic Slags, according to 
Seheibler’s Method, as used in Schalke and Stolberg. By 
R. HaSENCLEVER (Ghem. Gentr., 1884, 764 — 765). — The slags are 
roasted on large furnace hearths. According to quality, 1000 kilos, 
of slag require 100—130 of coal. The roasted mass is treated 
with steam, which converts the lime into calcium hydroxide, and so 
splits the slag up into a very fine powder, which is passed through 
sieves in order to get rid of pieces of iron, unaltered slag, &c. The 
powder is then treated with dilute hydrochloric acid (1 of acid to 
10—15 of water) in quantity sufficient to dissolve the free bases, and 
those combined with silica and phosphoric acid. After allowing the 
insoluble matter to settle, the liquid is drawn off, and carefully pre¬ 
pared milk of lime is either added in sufficient quantity to precipi¬ 
tate the silica and phosphoric acid, or the solution is imperfectly 
neutralised, so that only earthy phosphates, and small quantities of iron 
and silica, arq precipitated, whilst the excess of silica remains in solu¬ 
tion. The precipitate is pressed, washed, dried, and sold under the 
name of u lime diphosphate.** A product was obtained, containing 
35 —37 per cent, of phosphoric acid in form of ^ bibasic phosphate of 
lime,” and this on ignition yields a product containing over 45 per 
cent, of phosphoric acid. H. P. W. 

Reversion of Phosphoric Acid by Heat.. By W« B. Phillips 
(Ghem. News, 51 , 64).—The author’s experiments illustrate the rapid 
reversion of the phosphoric acid of manufactured phosphates at 
elevated temperatures. The results given below are A, from the 
analysis; of a manufactured phosphate, 24 hours after preparation; 
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B and 0, analysis of tie same phosphate after exposure at 90—100', 
for 2 days and for 10 days respectively. ’ 

j Phosphoric acid, per cent;. 


Soluble. Insoluble. Beyerted. Available. 



The apparent increase in the available and decrease in the insoluble 
in B and C, is attributed to the fact that these samples were more 
finely powdered than sample A. D. A. L. 

Portland Cement and its Adulteration. By R. and W 

Fbesenius (Zeit. Anal. Ohem., 24, 66-71).-The name “Port land 
cement should be confined to the product obtained by heating 
together kme and clay in definite proportions, and then finely pow- 
dering the product. When this is mixed with more than 2 per cent, 
of foreign matters such as gypsum, the authors contend that the appli¬ 
cation of the name “ Portland cement to the mixture” is fraudulent, 
i he authors consider that the nomenclature needs revision, and seek 
the cooperation of cement manufacturers for this purpose. Their 
tests furnish a ready means of distinguishing between the pure article 
and substitutes or mixtures (see Abstr., 1884, 876). S. R. 

Graphite Crucibles. By J. C. Booth (Clem. News, 51, 65, from 
Amer. Chem. /.), 


Deposition of Silver on Glass, See. 
Trans. [3J, 15, 306). 


By F. L. James (Pharm. J. 


S ^t L B ? A - L ? ebde ( Ghem - Gentr.,im, 74).-Trooat 
aud Hautefetulle have shown that on.melting steel in siliceous crucibles 
silicon is produced by the action of carbon on the material of the pot, 
and passes into the steel. Plumbago crucibles give more silicon than 
n-ilLp 0 * 8 ' for instance, bauxite crucibles with 9 percent, carbon gave 
ohamotte foibles with 28 per cent, cafbon 
TZJ-mt ?erCent : B1 r C ° n; ^similar pots with S9'5 per cent, carbon 
ff ve ? 892 P e ^ oent - silicon. The presence of manganese in the charge 
tte . of silicon; thus steel with and without^ 

torromang-anese m the charge, gave 049 and 0'24 per cent, of silicon 
respectively. Owing to the greater affinity between carbon and 
manganese than between carbon and iron, a steel poor in manganese 

to ^ "1? P lnmba S? crucible, loses carbon, whilst a steel rich 
to manganese tahes up carbon from the crucible. J. T 

J^p^orusmthe B I? st IWee. B y G. Hhginstook (Ohem. 

289 ~ 240 ’ 253 255). The author in a paper read 
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before the Society of German Ironmasters gives numerous analyses of 
pig-iron and slag, and draws the following conclusions from His 
observations: 1. No appreciable amount of the phosphorus introduced 
is volatilised and carried off in the escaping gases. 2. Under certain 
conditions a considerable amount of the phosphoric acid in the charge 
escapes reduction, and passes as such into the slag. The amount 
thus going into the slag being the greater, the less reducing material, 
that is fuel, is present, and the lower the temperature; and the 
higher the percentage of phosphoric acid present in the charge. 

3. The more phosphorus goes into the iron, the less silicon and carbon 
are found in it, other conditions being the same. It is not, however, 
the phosphorus as such that expels the silicon or carbon, but the 
phosphoric acid at whose cost the silicon and carbon are oxidised. 

4. With a charge rich in phosphorus, the slag contains less phosphoric 

acid the more silica is present. 5. Carbon is the only reducing 
agent for phosphoric acid in the blast furnace, either directly or 
indirectly. ■ J. T. 

The Changes occurring in Barley during Malting, and in 
the Manufacture of Spirits. By P. Behrend (. Bied . Centr, f 1885, 
51—56).— Removal of Organic and Inorganic Matter by Water, —The , 
quality of the malt for brewing purposes is much influenced by the 
water in which it has been soaked, for if this water removes too. 
much of the phosphates and potash, the yeast is unable to develop 
thoroughly; the water, regarded chemically, is not the only factor 
to he considered, attention must also be paid to the time of soaking 
and the temperature. The experiments were made on three varieties 
of barley, and it was noted that the largest percentage of material 
was removed from the smallest grains, due to the fact that the surface 
exposed to the water is relatively larger iu the small than in the large 
grain. The author found that about one half of the dry matter re¬ 
moved consisted of organic matter; this observation is directly opposed 
to that made by Mulder and Lermer, who found that the greater part 
of the extract consisted of organic matter. The practical outcome of 
the research is that barley must not be soaked too long else it will 
not germinate well,, and the fermentation will be languid; more 
attention must be paid when small grained barley is maltedHhan when 
the large sized is used. 

The Changes which the Nitrogenous Matter undergoes, —The conver¬ 
sion of insoluble into soluble nitrogenous matter is very rapid, the 
soluble will increase six times by the end of nine days* malting. 
Hungarian and Saal barley were closely examined during malting, 
and analytical data are given showing the gradual conversion of albu¬ 
min into soluble nitrogenous matter, the period of conversion ex¬ 
tended over 209 hours; no free nitrogen was noticed. It was also 
found that the soluble nitrogenous matter did not consist wholly of 
amides, but that a part of the albumin became soluble without decom¬ 
position, and this the more rapidly, the quicker the malting—that is 
the formation of diastase—proceeded. Another piece of information 
gained of. practical advantage is, that the length of the shoots is no 
indication of the extent to which tie change of the albumin has gone. 
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Changes of the Albuminoids in Cereals and Potatoes when Heated 
under Pressure .—At high, temperatures, the albuminoids are rendered 
soluble, amides being formed, consequently the feeding value of the 
waste products is much reduced; but, on the other hand, this con¬ 
version is no detriment to the growth of the ferment, which seems to 
flourish equally well on albumins as on amides. When heated at 
140° in Iiintner’s digester for six hours the albuminoids of lupines 
suffer much change; there was an increase of nearly double of the 
non-albuminoids, whilst the albuminoid nitrogen soluble in water was 
increased by 13*9 per cent. In peas, soluble non-albuminoid nitrogen 
was increased from 85 to 87*8 per cent., and 86*6 per cent, of the 
insoluble albumin was made soluble. Maize and dari were also much 
affected. Experiments with potatoes showed that if they had been 
previously dried at 110°, a part of the albumin being thus rendered 
insoluble, the after heating by steam at a high temperature was in¬ 
capable of restoring all the coagulated albumin to a condition of 
solubility. To ascertain whether working on the large scale produced 
the same effect on albuminoids, as the small laboratory experiments, 
maize and dari were heated in a Henze’s steamer under a pressure 
of four atmospheres. The results obtained to a certain extent corrobo¬ 
rated the original experiments, but the changes were not so marked. 
A short steaming dissolves the albumin, but long continued steaming 
converts albumin into amides. E. W. P. 

Preparation and Investigation of Starch. By 0. Saare and 
others ( JDingl . polyt . J., 255, 209—218).—Saare has made a series of 
experiments as to the comparative yields of starch obtained with 
millstones or with rasping machines, the results being in favour of 
the use of millstones. 

The same chemist has worked out a method for estimating the 
percentage of water in potato-starch, which is based on the sp. gr. of 
the starch. Thirty samples gave for the sp. gr. of perfectly dry 
potato-starch 1*650 as a mean, the maximum being 1*658 and the 


Weight 

found. 

Water, 
per cent. 


Water, 
per cent. 

Weight 

found. 

Water, 
per cent. 

Weight 

found. 

Water, 
per cent. 

■ 


grams. 


grams. 


grams. 


239*40 

0 

283*50 

15 

277 *60 

30 

271-70 

45 

289*00 

1 

283*10 

16 

277-20 

31 

271*30 

46 

28S*60 

2 

282*70 

17 

276-80 

32 

270-90 

47 

2S8-20 

3 

282-30 

18 

276 *40 

33 

270-50 

48 

287*80 

4 

281*90 

19 

276-00 

34 

270*10 

49 

287 *40 

5 

281 *50 

20 

275-60 

35 

269 *70 

50 

,287*05 

1 6 

281 *10 

21 

275-20 

36 

269*30 

51 

286*65 

7 

280*75 

22 

274-80 

37 

268*90 

52 

286*25 


280*35 

23 

274-40 

38 

268*50 

! 53 

285*85 

1 1 9 

279-95 

24 

274-05 

39 

268*10 

i 54 

285*45 

10 

279-55 

25 

273-65 

40 

267 *75 

55 

285*05 

11 

279 -15 

26 

273-25 

41 

267*35 

56 

284*65 

12 

278-75 

27 

272-85 

42 

266*95 

57 

284*25 

13 

278-35 

28 

272-45 

43 

266*55 

58 


14 

278-00 

29 

272-05 

44 

266*15 

. i 

59 
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minimum T647. The figures in the subjoined table are based on 
these numbers. The estimation is conducted in the following manner r 
100 grams of starch are rinsed into atared 250 c.c. flask, which is then 
filled up to the mark with water and weighed at 17*5°. The weight of 
the empty flask is then deducted from this amount and the percentage 
of water corresponding to the difference found from the table (p. 618). 
The results are correct to 05 per cent. The method is applicable also 
to the estimation of water in moist starch, and may be used for testing 
the progress of the drying process in the drying chambers. 

L. Bondonneau states that an error often arises in determining the 
dry matter in starch, by heating the latter too rapidly to 60°, in which 
case glutination takes place. If the starch contains acid, sugar is 
formed on drying. It is therefore proposed to expose neutral starch 
in thin layers to a temperature raised gradually to 60°, and to heat the 
mass at 110° for one hour after three hours’ heating at 60°. If the 
starch is acid, it is mixed with water and a few drops of ammonia and 
dried at 40°. The temperature is then increased to 60° and 110° as 
in the former case. D. B, 

Dry Distillation of Wood. By M. Seot (B&r., 18, 60—65).— 
The author has made a series of careful experiments to compare the 
products formed (1) by the distillation of different varieties of woods ; 
of woods from different parts of the same tree; and of the same wood in 
a healthy and diseased condition; (2) by the rapid and slow distillation 
of the same wood. The experiments were carried out with a hori¬ 
zontal cylindrical iron retort 60 cm. long and 20 cm. diameter. In 
the slow distillations, the retort was gradually heated, after the 
introduction of the wood, and the operation took about six hours: in 
the quick distillations, the retort was heated to a bright red heat 
before the introduction of the wood, and the operation was completed 
in about three hours. The wood was in all cases dried by long 
exposure to the ordinary air of the room. The following results were 
obtained: L Comparing Different Kinds of Wood .—The total per¬ 
centage yield of crude acetic acid, tar, gas, and charcoal was almost the 
same for all kinds of wood ; but the percentage of acid in the crude acid 
varied considerably. The wood of exogens yielded much more acid 
than that of endogens; the trunks more than the branches; wood 
more than bark, and healthy more than diseased wood. II. Com* 
paring Rapid and Slow Distillation .—Bapid carbonisation gives more 
gas but less total distillate and charcoal, & considerably smaller per¬ 
centage of acid, and a much more hygroscopic charcoal. 

L. T. T. 

Becovering the Waste Acids from Nitroglycerol Works. By 
W, Poetsoh (Dingl. polyt 255, 216).^-On heating the waste 
acids, consisting of sulphuric and nitric acids and organic nitro-com- 
pounds, at 105°, decomposition of the nitro-compounds ensues, oxida¬ 
tion to carbonic anhydride taking place at the expense of the nitric 
acid which is present. During the reaction, enough heat is liberated 
to volatilise the remaining portion of undecomposed nitric acid and 
the lower oxides of nitrogen produced, pure sulphuric acid being left 
in the residue. The author uses a closed vessel of stone or lead, 
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having a perforated bottom 50 cm. above the bottom. The upper 
space is filled with stones or broken stoneware and heated by hot air. 
The waste acid is introduced in a thin stream throngh a funnel fitted 
into the cover of the vessel, and, passing over the hot stones, is decom¬ 
posed. The nitrogenous vapours are led through an earthenware 
pipe to a cooling worm and collected in WolfPs bottles, air being 
introduced to oxidise the gases to nitric acid. The denitrated sul¬ 
phuric acid flows through the perforated bottom and is run into 
receiving tanks. D- 

Siamese Benzoin. By E. Hirschsohn ( Ghem . Gentry 1884, 829). 
—Siamese benzoin has a milk-white fracture, and yields a light yellow 
powder. 

The carbon bisulphide extract when evaporated and allowed to 
remain in the cold for a few days, yields a large quantity of crystalline 
matter. After repeated crystallisations from ether, perfectly colour¬ 
less, nodular crystals are obtained ; they have a distinct vanilla-like 
odour, and dissolve in carbon bisulphide, ether, benzene, chloroform, 
and alcohol. The crystals are insoluble in water, but melt on boiling 
to a yellow oily mass; the aqueous extract is acid and, on cooling, 
crystals separate (benzoic acid?). With alcohol a similar result is 
obtained; the crystals are soluble in caustic soda. Sumatra benzoin 
yields but little soluble matter when treated with carbon bisulphide ; 
whilst 50 per cent, of Siamese benzoin is soluble, and 30 per cent, of 
fine crystals obtainable. H. P. W. 

Yield of Butter from Fresh and Stale Cream. By A. Brunts 
(Bied. Centr., 1885, 70).—Fresh cream when churned yields 2'079 per 
cent, butter, and in the butter-milk 1*311 per cent, butter is found, 
which can be removed by Swartz’s process; whilst from the stale 
cream, 3*315 per cent, of butter can be obtained directly. 

E. W. P. 

Manufacture of Lubricating Oil from Baku Naphtha. By 
P. A. Bossmassler (Cliem. Gentr ., 1884, 765—766). 

Purree or Indian Yellow*. (Ghem. Gentr., 1884, 463.)—This 
colouring matter is employed in India for painting doors, walls, and 
railings, and less frequently for dyeing cloths. There are two sorts 
of purree, namely, mineral purree, imported from London, and animal 
purree, obtained from the urine of cows fed on mangrove leaves. 
The urine is heated to precipitate the dye which is collected, made 
into balls, and then dried first over a fire and finally in the sun. 

A. K. M. 

Flesh Meal. By L. Kottsseatj (Bied. Gentr., 1884, 792).—This 
meal is frequently valueless, becoming rancid by reason of the decom¬ 
position of albumin and fat. To avoid this, the flesh must be freed 
from fat, nerves, &c., dried at 45°, and then washed with alcohol and 
ether. The washed flesh is then to be dried at 110° and powdered, 
after which it is perfectly odourless and will keep. Such a powder 
yields to acetic acid 57 per cent, of Mulder’s protein, whilst other 
powders only yield 47*5 per cent., and moreover the albumin can be 
extracted by wfcuter. . E. W. P. 
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Correction of a Former Paper on tlie Spectrum of Samarium. 

By L. be Boisbaubban ( Gompt . rend ., 100 , 607). 

Refractive Indices of Condensed Gases. By J. Dechant 
Monatsh . Chem ., 5, 616—626). — If the solar rays pass through a slit, 
and thence through a moderately thick glass tube filled -with water, 
whose axis is parallel to the slit, the line of light expands on either 
side into a spectrum. The spectra so produced show that certain rays 
in their passage through the tube undergo a maximum deviation con¬ 
ditioned by the various angles of incidence and refraction. It is here 
demonstrated that the equation for the maximum deviation is tan & — 
tan + tan 7 — tan 8 = 0 , in which »is the angle of incidence, £ angle 
of refraction of glass, jangle of incidence on the inner surface of glass, 
and 8 angle of refraction of liquid. As then tan 7 > tan 8, the re¬ 
fractive index of the liquid must be less than that of the glass, and as 
tan a > tan 8, the ratio of the external and internal radii of the tube 
must be greater than the refractive index of the liquid. The author 
has adopted this method for the determination of the refractive 
indices of condensed gases, as presenting some advantages oyer the 
methods used by Faraday, Brewster, and Bleekrode. The necessary 
preliminary observations are ( 1 ) the refractive index of the glass, 
( 2 ) the mean deviation of the rays, and the ratio of the radii corre¬ 
sponding thereto. As regards the effect of temperature, it is observed 
that a comparatively slight variation produced a considerable change 
in the refractive index: it is thus necessary to screen off extraneous 
rays as far as possible. Further, to prevent interference fringes, one 
of the two spectra produced is suppressed. The value found for 
liquid sulphurous anhydride for the £> line at 20° is n = 1*84;, a rise 
of temperature causes a decrease of deviation of about 0*0008: the 
value for liquid cyanogen, under the same conditions, is n s= 1*318; these 
numbers are practically identical with those obtained by Bleekrode 
and Brewster. The refractive index of liquid hydx*ogen sulphide is 
n = 1*374, with a variation of 0*00114 for each degree C, and of liquid 
chlorine n = 1*385 with a variation of 0*00098 for each degree 0. For 
hydrogen persulphide, whose refractive index is greater than that of 
glass, a slightly different method is used, based on the principle of the 
. primary rainbow, the angle of incidence being so arranged that the 
rays are totally reflected at the surface of the glass and air. The 
value found is n = 1*546 for the conditions above mentioned. 

V. H. V. 

Explanation of the Colour Phenomena of Pleoehroic Crys¬ 
tals. By W. Voigt (Jahrb. /. Min., 1885,1, Mem., 119—141). 

Determination of the D ouble Refraction of Minerals. By 
Michel-Lisvt (Jalirb. f. Min., 1885,1, Ref., 179—180).—The author 

VOL. xlveii. 2 u 
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describes methods for determining fcbe double refraction of minerals, 
in the form of thin sections O’Ol to 0'03 mm. in thickness. In a thin 
rock section of this kind, crystals are distributed in all possible posi¬ 
tions, and under crossed Kicols it is easy to discover the crystal 
sections which give the most distinct double refraction, since they 
exhibit the brightest colours. B. H. B. 

New Apparatus for Measuring the Angle of the Optic Axes. 
By T. Liebisch ( Jahrb . /. Min., 1885,1, Mem., 175—183). 

Optical Modifications produced in Crystals by the Action of 
Heat. By,W, Klein (Jahrb. /. Min., 1885,1, Ref., 175—178).—The 
author has endeavoured to find out what influence an unequal heating 
exercises on the optical properties of minerals. The observations were 
made with a Bertrand-Nachet microscope, and the minerals employed 
were :—Apatite, from Ehrenfriedersdorf; quartz, from St. Gothard ; 
apopbyllite, from the Seisser Alps in the Tyrol; zircon, from Ceylon; 
ealeite, from Iceland; and cordierite, from Haddam. The optical 
properties of crystals of which the double refraction is positive, are 
modified in one direction, whilst those of crystals optically negative, 
are modified in the opposite direction. With this method, the optical 
character of uniaxial crystals may be determined. The experiments 
with biaxial crystals gave results analogous to those obtained with 
uniaxial crystals. In the case of cordierite, the angle of the optic axes 
increases, in proportion to the temperature, up to 200°. A plate of 
topaz treated in the same way presents phenomena exactly the reverse 
of those of cordierite. B. H. B. 


Change of Specific Rotary Power under the Influence of 
various Solvents. By G. J. W. Bremer (Bee. Trav. Ohim., 3,162— 
165).—The author considers this change to be due to chemical change 
undergone by the substance in solution. Thus, for instance, a very 
concentrated solution of lsevorotary malic acid has a dextrorotary 
action. This the author believes to be due to the formation of 
hydrates, 

C(OH) 3 *CH^CH(OH)*COOH and COOH-CH 2 -CH(OH)«C(OH) 3 , 

which are decomposed again by the addition of much water. Other 
similar cases are instanced. L. T. T. 


Absolute Unit of Light By J. Violle (Ann. Ohim « Phys. [6], 3, 
373—407).—Adopting a suggestion of the author’s, the International 
Conference of Electricians in 1882, resolved(L) “ The unit of each 
simple light shall be the quantity of light of the same kind normally 
emitted by 1 square centimetre of the surface of fused platinum at the 
temperature of solidification,” and (2.) “The practical unit of white 
light is the quantity normally emitted from the same source.” . (See 
Abstr.,1884, 1447.) The present paper describes the method of prae- 
4MBjr realising this standard by the fusion of pure platinum, from 

to pass upwards through properly disposed 
measure is taken at the instant of sothjlfb- 
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cation; when the fused metal is allowed to cool, the luminous inten¬ 
sity diminishes rapidly at first, then more and more slowly; it after¬ 
wards becomes stationary, and then a kind of flash occurs at the 
moment of solidification before the decline of luminosity is resumed. 
The time for taking the measure is thus well defined, and, after a few 
trials, the operator is aware of the exact moment, without looking at 
the platinum. 

By two independent methods—one for calorific, the other for lumin¬ 
ous radiations, the author has verified the law of the cosine, the result, 
however, in the case of melted silver was somewhat higher (above 60°) 
than the law indicated, being then 100‘8 per cent., and at 75°, 104 per 
cent. The constancy of the radiations from the surfaces of solidifying 
silver and of platinum was proved by a specially constructed photo¬ 
meter, and the law of the more rapid increase of luminiferous power 
than of temperature was verified. 

The intensity of the absolute unit is about 11 times that of an 
equal area of the flame of a normal Carcel lamp. Photometric 
measures of incandescent electric lamps agreed well with electric 
determinations of their intensities. R. R. 

Law of Emanation of Light from Incandescent Substances. 

By W. Moller (Ann. Fhys. Gliem . [2], 24, 266—281).—The law of 
cosines for the emanation of light from incandescent substances has 
been based hitherto rather on the analogy of light with heat rays, 
than on experimental evidence. By means of a simplified form of 
Wild’s photometer, the author has given an empirical proof of the law, 
and has tested the relative intensity of the more important incan¬ 
descent lamps. According to the theorem of Lambert in his Photo- 
metria, published in the middle of last century, the degree of illumina¬ 
tion from an incandescent surface may be expressed by the formula 

T^s —- os ^ 1,c - 03 e , iu which i is the illumination of an unit surface, 

P the total area of the illuminating surface, r the distance of the illumi¬ 
nating from the illuminated surface, and e the angle of incidence 
and emanation from the prism apparatus of the photometer. If i and 
P be kept constant, and r be made sufficiently large, so that r and e 
are practically constant for all points of the illuminating surface, then 
the formula becomes T == A cos s», in which A is a constant, and a? the, 
angle at which the illuminating surface is inclined to the axis of the* 
photometer. The method of experiment consisted, in outline, of the 
photometric comparison of two platinum foils rendered incandescent ' 
by the same electric current, the one of which was used as a. standard, 
whilst the other was inclined at various angles to the axis of the 
photometer. It is thus demonstrated experimentally that the intensity 
of light and the cosine of the angles of inclination vary in exactly the 
same ratio; thus Lambert’s theorem is empirically confirmed. 

V, H. V. 

Galvanic Polarisation. By E. Pirani (Ohem. Oenir., 1884, 7).— 
The author s result seems to show conclusively that the chemical 
nature of the electrode influences the amount of polarisation. 

> ■ ■ - J. T. 
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Products of the Electrolysis of Dilute Sulphuric Acid. By 

F. Bicharz (Ann. Phys . Ghem. [2], 24, 188—209).—The experiments 
of Faraday, Schonbein, and others have demonstrated that by the elec¬ 
trolysis of dilute sulphuric acid there are formed, besides electrolytic 
gas, hydrogen peroxide and ozone, to -which Berthelot has recently 
added persulphuric anhydride, S 2 0 7 (Abstr., 1878, 469). In this 
paper, experiments are detailed, tracing the connection between the 
proportion of ozone, hydrogen peroxide, and persulphuric anhydride 
formed, and the conditions of the experiment. The observation of 
Schonbein that for the formation of a considerable quantity of 
hydrogen peroxide, a considerable electric intensity is required at 
the positive electrode, and a low temperature, was at first confirmed. 
But in the course of the research it was noticed that the mutual 
reduction of the hydrogen peroxide and the persulphuric anhydride at 
the negative pole (a probable assumption of Hoffmann and Berthelot) 
causes a quantity of hydrogen, corresponding with a certain quantity 
of oxidising or available oxygen, to disappear, and thus cause a deficit 
in the products of electrolysis. Thus the sum of the evolved electro¬ 
lytic gas, of the oxygen evolved as ozone, and of the oxidising or 
available oxygen in the persulphuric anhydride, is always less than the 
volume of electrolytic gas, as calculated from the observed deviation 
of the tangent galvanometer. The author considers that this deficit 
is caused partly by the reduction of the persulphuric anhydride, and 
partly by the absorption of the electrolytic gas by the dilute sulphuric 
acid. By increasing the temperature, this deficit decreases, owing, 
firstly to the decrease of persulphuric anhydride formed, and secondly, 
to the diminution of solubility of the electrolytic gas. It is remarked 
incidentally that the proportion of persulphuric anhydride formed 
decreases with rise of temperature more rapidly than that of the ozone. 

The influence of the duration and intensity of the current and also 
of the concentration of the acid on the relative proportions of the 
products of electrolysis is also discussed. It is shown that the pro¬ 
portion of persulphuric anhydride, ozone, and the deficit observed 
increases with the time of passage of the current, whereas an increase 
of intensity of current produces precisely the reverse result; this is 
in accordance with Wiedermann’s observations. As regards the 
effect of concentration, the results given in tables show that with an 
acid containing 10—20 per cent. H 3 S0 4 , the proportion of oxygen as 
ozone and persulphuric anhydride, as also the deficit, is small, and no 
hydrogen peroxide is formed; with an acid containing 20—40 per 
cent., the proportion of oxygen as persulphuric anhydride and the 
deficit increases; with acids containing 40—90 per cent., the propor¬ 
tion of oxygen as ozone and persulphuric anhydride and the deficit 
decreases, whilst the proportion of hydrogen peroxide pari jpasszo 
increases. 

; The author proposes to examine the important question of the effect 
of the electromotive force of polarisation on the formation of these 
peroxides. V. H. V. 

Biectrical Conductivity of Carbon Compounds; By A. 

Oentr., 1884, 785.)—The conductivity was measured 
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by interposing small thicknesses of the solid or liquid to be tested in 
the circuit of a battery composed of 400 zinc and chromic acid cells. 
In the case of liquids, it was also determined by observing the rate of 
change of potential of a metallic ball immersed in the liquid. The 
results obtained were as follows:—All solid carbon-compounds are 
non-conductors if measured at some distance below their melting 
point. All hydrocarbons and their chlorine, bromine, iodine, or 
cyanogen derivatives, ethers, and ethereal salts are non-conductors 
when in the liquid state* Water, alcohols, acetone, aldehydes, acids, 
anhydrides, quinones, phenols, and amines and their derivatives con¬ 
taining negative radicles show unmistakeable signs of conductivity. 
The conductivity decreases with the increase in complexity of the 
molecule. Conductors, when dissolved in non-conducting media, form 
conducting solutions. Non-conducting liquids do not become con¬ 
ductors when heated, but the conductivity of conductors is increased 
by heat. L. T. T. 

Determination of the Specific Heat of Uranium, By A; 

Blumcke (Ann. Phys. Chem. [2], 24, 263—266).—In a former paper, 
the author stated that his determination of the specific heat of 
uranium differed from that of Zimmermann, although these two 
physicists had worked conjointly on this subject. It is here explained 
that this difference arose from differences in scale readings. The 
mean of the specific heat determinations give a value of 0*028 at a 
temperature of 98*85°. Y. H. Y. 

Specific Heat and Latent Heat of Fusion. By 0. Ehrhardt 
(Ann. Phys. Ghem. [2], 24, 215—258).—By means of an apparatus 
described at length in the original memoir, the author has made 
determinations of the specific heats and latent heats of fusion of 
halogen compounds of lead and silver, selected as substances of high 
melting point. The main results obtained were as follows;— 

With an interval of temperature of from 0° to within 60 degrees of 
the point of fusion, the quantity of heat required’ to raise a unit 
weight of substance one degree is, for lead and silver chlorides and 
lead bromide and ipdide, proportional to the temperature, and the time 
specific heat is perfectly constant. At higher temperatures up to the 
point of fusion, the quantity of heat and the true specific heat of lead 
iodide and bromide, and especially of silver and lead chlorides, increase 
in a greater ratio than that of the temperature, the phenomenon being 
the more marked the nearer the temperature to the point of fusion. 
The melting of such substances does not seem to consist of a sudden 
transformation from the solid to the liquid state, but rather of a 
gradual softening process. Thus, then, the latent heat of fusion 
cannot be referred to a definite temperature point, but is distributed 
over a wider interval of temperature. The concept of the latent heat 
of fusion is thus relative, and requires not only determinations of the 
specific heats of the substances in the solid state, but also of the 
maximum and constant specific heats at higher temperatures. 

The more important determinations are collected in the following 
table:— 
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Mean specific 
heafc before 
softening. 

Silver chloride. . 0*0980 

Lead chloride... 0*0710 

Lead bromide... 0*0534 

Lead iodide .... 0*0430 


Mean specific 
beat above Melting 

melting point. point. 

— about 490° 

0*1035 485 

— 490 

0*0645 373 


Latent heat 
of fusion. 

20*9 
12*34 
11*5 
Y. H. Y. 


Absorption of Radiant Heat by Carbonic Anhydride. By 
J. E. Keeler (Amer. /. Sci. [3], 28,190).—The author’s experiments 
show that the luminous rays of the spectrum are not appreciably 
absorbed by a column of carbonic anhydride 3*4 metres in length, 
although the same rays are strongly absorbed by tbe column of 
atmospheric air containing tbe same amount of carbonic anhydride. 
As the decreasing wave-lengths of the radiations approach a certain 
limit in the invisible part of the spectrum, the absorption by the, gas 
becomes greater, corresponding to the production of a broad absorp¬ 
tion band beyond the red. The absorption by carbonic anhydride is 
strongly selective, the radiations from a Bunsen dame, for example, 
being very largely absorbed. The author believes that the total 
absorptive power of the atmosphere is essentially due not to carbonic 
anhydride, but to some other agent. B. R. 


Thermochemistry of Ammonium Fluosilicates. By C. 
Truchot (Compt. rend., 100, 794—797).—Ammonium fluosilicate can 
be obtained by passing silicon tetraduoride into a solution of ammo¬ 
nium fluoride. The following result was obtained :— 

SiF 4 (ga£) 4* 2KH 4 F (diss.) = 2KH 4 F,SiF 4 (diss.) = 4 31*2 cal. ; 

for the heat of solution of ammonium fluosilicates 8*4 cal. at 7°; hence 
from these values and that of tbe solution of ammonium fluoride 
(3*0 cal.) then— 


SiF 4 (gas) -p 2KH4F (sol.) = 2NH 4 F,SiF 4 (sol.) = 4- 36*6 cal. 

By the action of ammonia on silicon tetrad noride them are produced 
ammonium fluoride and silicic acid. The thermic results are as 
follows :— 

SiF 4 (gas) + 2STH4-OH (diss.) = 21STH 4 F (diss.) + 

SiQ 2 ,2H 2 0 (ppfc.) = 4- 59 cal. 
and SiF 4 (gas) 4- 4NH S (gas) 4- 2H 2 0 .== 4NH 4 F (sol.) 

4“ Si02,2H 2 0 (ppt.) = 4 94*2 cal. 

Ammonia behaves towards fluosilicic acid as the alkaline hydr¬ 
oxides, in forming the salt of the acid. The changes can be represented 
thus (1 equivalent in the litre) :— 

SiF 4 ,2HF 4- 2NE^*OH = 2NH4F,SiF 4 (diss.) 4- H 2 0 = 27*2 cal. 

4 * 6nh 4 -oh = m h,f 4 sio 2 ,2H 3 o = 56*2 cai. 

of hydrofluosilicic acid 0-r3 equivalents of 
areadded,• the quantity -of heat evolved increases'.pKopenv:•• 
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tionallj to the ammonia added up to 1 equivalent, then it is propor¬ 
tional to the ammonia added in excess. These phenomena would he 
represented graphically by two straight lines meeting at an angle, the 
summit of which corresponds with 1 equivalent of ammonia. By the 
electrolysis of an aqueous solution of ammonium fluosilicate 79*2 cal. 
were^ evolved, a result in accordance with the supposition that the 
salt is at first decomposed into its constituents, ammonium and 
silicon fluorides, and that the latter is decomposed by the water 
present. y. H. V. 

Formation of Glyoxal Ammonium Hydrogen Sulphite. By 

de Forcbanb (OompA rend., 100 , 748 — 751).—In the formation of 
glyoxal ammonium hydrogen sulphite' by the direct addition of its 
constituents according to the equation C 2 H 2 02 «+• 2(NH 4 HS0 3 ) diss. 
= C 2 H 2 0 2 ,2NH 4 HS0s, diss., 14*22 cal. are evolved. This value is 
approximately equal to the heat evolved in the formation of the cor¬ 
responding potassium compound (14*96 caL), but rather greater than 
those of the sodium (11*03 cal.), and barium (10*69 cal.) compounds. 
Tbe results may also be compared in another way, viz., as the heat of 
neutralisation of glyoxal sulphurous acid by the alkalis in question. 
The following numbers are given:— 

NagO (diss.) KoO (diss.) BaO (diss.) (NH 4 ) 2 0 (diss.). 

0*0*23,80..... 33*1 36*92 34*56 32*54 

Y. H. Y. 

Bromine Substitutions. By Berthelot and Werner ( Oompt . 
rend.s 100 , 688—692).—This paper is a continuation of the thermo¬ 
chemical investigation of the substitution of bromine for hydrogen in 
the phenols (Abstr., 1884, 883). The mean results were as follows:— 


Develops 

Orcinol, C 7 H 8 0 2 (diss.) + 3Br 2 (diss.) = 3HBr (diss.) + 

C 7 H 6 Br 3 0 2 (solid)..... 61*9 C al. 

Phloroglucol , C«H 6 0 3 (diss.) -f 3Br 2 (diss.) = 3HBr (diss.) 

+ C 8 H 3 Br 3 0 3 (solid)........ 6T82 „ 

Pyrogallol , C 6 H 6 0 3 (diss.) 4* Br a (diss,) = 2HBr (diss,) 4* 

C 6 H fi Br0 3 ... 22*42 „ 

„ CeHeOs (diss.) 4- 2Br 2 (diss.) = 2HBr(diss.) 4- 

CeH.BraOa ... 43*81 

„ CaHfjOg (diss.) + 3Br 2 (diss.) == 3HBr(diss'.) 4* 

C 6 H 3 Br ? 0 3 ... 61*17. M 

Resorcinol^ C 6 H 6 0 2 (diss.) + 3Br 2 (diss.) = 3HBr (diss.) 4- 
CgH 3 Br 3 0 2 (solid) ......... 63*16 „ 

Catechol , C 6 H 6 0 2 (diss.) + Br 2 (diss.) = HBr (diss.) +• 

0 6 H 6 Br0 2 .. ... 14*79 „ 

„ C 6 Hb0 2 (diss.) 4- 2Br 2 (diss.) = 2HBr (diss.) 4- 

OABrA....31*69 „ 

. OeHfiOgfdiss.) 4%3Br 2 (diss.) = SHBr (diss.), 4- 

C*lJ 3 Br 3 p2... f .,.... .... 43*6 „ 
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Thus in the eases of pyrogallol and catechol, the quantity of heat 
evolved is very nearly proportional to the quantity of bromine entering 
into the reaction, although with quinol no such relation exists. 

Quinol, C 6 H*0* (diss.) + Br 2 (diss.) = HBr (diss.) 4 

C«H 5 Br0 2 . 12*21 cal 

„ C 6 H 6 0 3 (diss.) 4- 2Br 2 (diss.) = 2HBr (diss.) 4 

C 6 H4Br 2 0 2 .. 13*6 „ 

„ C 6 H 6 0 3 (diss.) 4 3Br 2 (diss.) = 3HBr (diss.) 4 

CeH 3 Br 3 0 2 ..... .. 14*21 „ 

„ C*H 6 0 2 (diss.) 4 4Br 2 (diss.) = 4HBr (diss.) 4 

C 6 H 2 Br 4 0 2 ....... 14*59 „ 

The result is due to the formation of quinone by the oxidation of 
the quinol which complicates the above reactions. V. K. V. 

Isomerism in the Benzene Series: Heat of Neutralisation of 
Polyhydric Phenols. By Berthelot and Werner ( Gompt. rend., 
100 , 586—591).— Resorcinol.— Heat of solution in 400 H 2 0 at about 
10° — 3*243 cal.; heat of neutralisation—- 

CfiHft0 2 (1 eq. = 3 lit.) 4 KaHO (2 lit.) develops 4 8*226 cal. 

- 4 2NaHO ■ „ „ 4 7*359 „ 

» „ 4 3NaHO ,, „ 4 0*705 ,, 


4 16*290 cal. 

These numbers show that resorcinol behaves as a dihydric phenol, 
having twice the heat of nentralisation of ordinary phenol (4 7*9). 
The fact that complete neutralisation only takes place in presence of 
an excess of alkali, indicates that the dibasic compound is partially 
dissociated by water. 

Orcinol. —Heat of solution, anhydrous, —2*366; heat of solution 
of the hydrate, C 7 H 8 0 2 j H 2 0, —5*426; heat of formation of the 
hydrate, from orcinol and liquid water, 43*06; from solid water, 
41*63. Solutions of anhydrous orcinol and of orcinol hydrate are 
identical, and develop the same quantity of heat when neutralised 
with an alkali. The behaviour of orcinol on neutralisation is exactly 
similar to that of its homologue resorcinol. 

Quinol. —Heat of solution —4*18 cal.; heat of neutralisation— 


CsH*0 2 (6 lit.) 4 ISTaHO (2 lit.) develops 4 8*0011 

55 4 2HaHO ,, ,, 4 6*361 I 

. « 4 3NaHO ,, 4 1*199 f 

a? »> 4 4NaHO ,, ,, 4 0*000J 


4 15*56 


Quinol behaves as a dihydric phenol, and has practically the same 
heat of neutralisation as resorcinol, but the dissociation of the dibasic 
compound is somewhat more marked. 

G&tecikol— Heaifc of solution —2*92 ; heat of neutralisation— 


€*3*0* 0 lit.) 4 HaHO (2 lit.) develops 4 6*2571 
M". 4 2NaHO ,, „ 4 1*405 > 4 8*267 

^N&HQ . • „• . ■ - „ ■■ - 4; 0*605 J • - 
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Catechol, unlike its two isomerides, does not behave as a dihydric 
phenol, but has only the same heat of neutralisation as ordinary 
phenol. The development of heat is progressive, and this indicates 
that even the monobasic compound is dissociated by water. The 
dibasic derivative does not exist in presence of the quantities of water 
employed, probably because it is decomposed in the same manner as 
an alcoholate. Catechol would therefore seem to behave as a phenol 
alcohol, and the difference between it and its isomerides is doubtless 
connected with the fact that in catechol the substitution of the two 
OH-groups has taken place in the same acetylene-group, whilst in 
the other two compounds substitution has taken place in different 
acetylene-groups. 

Quinone .—Heat of solution —4*23 cal. When mixed with an 
alkali, quinone is not simply neutralised, but undergoes a more com¬ 
plex change, becoming dark-coloured even in an atmosphere of 
nitrogen. 

PldoroglucoL —Heat of solution, anhydrous, — 1*64 cal.; of the 
hydrate, C 6 H 6 0 3 ,2H 2 0, —6*67 cal.; heat of formation of the hydrate, 
from liquid water, 4-2*513 X 2; from solid water, 4-1*08 X 2; heat 
of neutralisation— 


C 6 H 6 0 3 (12 lit.) 4- NaHO (2 lit.) develops 4~ 8*347-1 
„ „ 4- 2NaHO „ „ 4- 8*386 I 

„ ,, 4- SNaHO „ „ 4b 1*536 f 

,, ,, 4* 4]NaHO ,, ,, 4“ 0*000J 


4- 18*269 


It follows that two of the hydroxyl-groups in phloroglucol have a 
phenolic function, whilst the third has an alcoholic function and its 
metallic derivative is dissociated in presence of water. 

Pyrogalbl .—Heat of solution —3*713; heat of neutralisation— 


C 6 H 6 0 8 (12 lit.) 4- NaHO (2 lit.) develops 4- 6*3971 
„ 4- 2NaHO „ „ + 6*386 I 

„ ,, 4* 3NaHO ,, >> 4* 1*021/ 

„ „ 4NaHO „ „ + 0*000 J 


4- 13*803 


Pyrogallol, like phloroglucol, behaves as a dihydric phenol and an 
alcohol, but the quantities of heat developed are somewhat smaller. 
Only one of the trihydroxy-benzenes can have the three hydroxyl- 
groups in non-contiguous positions (1:3:5), and this derivative, 
which is at present unknown, may be expected to behave as a tri^* 
hydric phenol, after the manner of the dihydric phenols, resorcinol 
and qninol. The other trihydroxy-derivatives, phloroglucol and pyro¬ 
gallol, must have at least two hydroxyl-groups in contiguous positions 
(1:2:3 and 1:2:4), and hence behave after the manner of pyro- 
catechol, having the properties of a dihydric phenol and an alcohol. 
It is possible that the most feebly acid derivative, pyrogallol, has the 
hydroxyl-groups in the three contiguous positions (1:2: 3). 

O. H. B. 

Influence of Change from Liquid to Solid State on Vapour 
Pressures. By W. Ramsay and S. Young (Proc. Moy< Soc<> 36, 
499—500),—The object of this research is to demonstrate expen- 
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mentally that the pressure exerted by the vapour of a solid substance 
at a given temperature is less than that exerted by the same substance 
in the liquid form at the same temperature. Eegnault came to an oppo¬ 
site conclusion from his experiments, and his conclusion is generally 
accepted. Four substances, camphor, benzene, acetic acid, and water, 
as representing very different chemical types, were selected for the 
experiments, and it was invariably found that the vapour pressure of 
the solid is less than that of the liquid at the same temperature; the 
difference between the latter are calculable from thermal data in cases 
where these are known. The method of investigation, which is to be 
described in a future communication, presents important advantages 
over the barometric method, the results from which are always 
capricious. Y. H. V. 

Decomposition of Salts by Water. By H. lb Chatelier 
(Oowpt. rend 100 , 737—740).—Former experiments on the condi¬ 
tions of chemical equilibrium led the author to propound the following 
propositions :—(I.) The quantity of free acid required to prevent the 
decomposition of a salt hy water increases indefinitely with the pro¬ 
portion of salt contained in solution. (II.) The decomposition of a 
dissolved salt increases or decreases by rise of temperature according 
as this decomposition is an endo- or exo-thermie change. Although 
these propositions are in direct opposition to commonly received^ 
views, they are further exemplified in this paper by a study of the 
decomposition of antimony trichloride and of mercuric sulphate by 
water, the former constituting an endothermic, the latter an exother¬ 
mic change. The results obtained were analogous to those of 
Schloesing and Engel on the decomposition of calcium and magne- 
. sium hydrogen carbonates with water. Thus if A represent the 
quantity of free acid, and S that of the mercuric sulphate, the relation 
between them may be expressed by the equation A 1 * 58 = 4’7S. In the 
case of antimony trichloride the equation takes the form of A 0 : 8 = &'S 
or A 8 = &"S, according as the oxychloride, Sba0 6 Cl,*is precipitated 
from dilute, or Sb0 2 Cl from concentrated solutions. Y. H. Y. 

Solubility of Carbon Bisulphide and Chloroform in Water. 

By <3% Chancel and F. Parmentier (CompL rend ., 100 , 773—776). — 
The solubility of carbon bisulphide in water decreases with the tem¬ 
perature; at 0° 1 litre of water dissolves 2*04 grams of carbon 
bisulphide, but at 49° only 0*14 gram ; thus, as regards its solubility, 
it resembles those gases which dissolve in, but form no chemical com¬ 
bination with water. 

The solubility of chloroform decreases with the temperature from 
0° to 30°, but from 30° to 65° it increases; thus the temperature of 30° 
seems to be the point of minimum solubility. These results were 
further exemplified by determinations of the density of the resultant 
solutions, the temperature of 30° corresponding with the point of 
minimum density; the values obtained were greater than the mean 
densities of corresponding proportions of water and chloroform, there 
|||tatos; ■ in the process of solution* -It is further observed 

> of - chloroform ■ saturated ■ &t,4r° rendered 
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turbid on -warming by precipitation of chloroform, and conversely a 
solution saturated at 59° is rendered turbid on cooling, but a solu¬ 
tion saturated at 30° remains unaltered. Determinations are also 
given of tbe density of chloroform at various temperatures, from 0 to 
35°, the mean coefficient of expansion deduced from these experiments 
is 0*00129, a value slightly higher than that found by Pierre. 

V. H. V. 

Difference between Crystalline and Anisotropic Structures. 

ByV. v. Ebner (Monatsh. Ohem., 6, 48—62). 

Oxidation and Reduction. By Ledeber ( OTiem. Centr 1884, 
99). 

Apparatus for Chemical Laboratories. By J. Walter (/. pr. 
Ohem. [2], 31, 116—119).—A description of a hand-regulator for 
the electric light, as used in projecting spectra on the screen. 

P. P. B. 

Apparatus for Continuous Percolation with Roiling Liquids. 

By W. W. Will ( Pharm . J. Trans. [3], 15, 363), 

Apparatus for Filtering in a Vacuum or in a Current of 
Gas. By F. Allihn (Zeit Anal. Ohem 23, 517—518). 


Inorganic Chemistry. 


Density and Atomic Volumes of Oxygen and Hydrogen. 

By E. H. Amagat (Gompt. rend., 100, 633—635).—-The author has 
constructed apparatus by which he is able to subject gases to a pres¬ 
sure of about 400 atmos. He has several times reduced oxygen to 
one nine-hundredth part of its original volume, and under these con¬ 
ditions the density of the oxygen is considerably higher than that of 
water. Under the highest pressure yet obtained, the density of the 
oxygen was higher than 1*25, the surrounding temperature being 17°. 
It is evident, therefore, that unity is not the limiting density of 
oxygen. The limiting density of hydrogen deduced from the author's 
experiments is 0*12, and it follows that on L. Meyer’s curve the summit 
of the ordinate representing the atomic volume of hydrogen, will fall 
on the regular prolongation of the curve passing through the summits 
of the corresponding ordinates for lithium, sodium, and potassium, 

0. H. B. 

Modification of Tissanderis Apparatus for the Preparation 
of Hydrogen, By C. Cloez (Bull tioc. Ohm ., 43, 102—106). 

Decomposition of Aqueous Solutions of Hypochlorous Acid 
and of Chlorine in Sunlight, By A. Popper (Annalen, 227, 
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161—180).—The results of the investigation lead to the following 
conclusions:—Chlorine-water, on exposure to sunlight, is probably 
converted into hydrochloric and chloric acids, whilst oxygen is given 
off; perchloric acid is not formed; the question as to the formation 
of hypochlorous acid is left unsettled. 

When an aqueous solution of hypochlorous acid is exposed to sun¬ 
light, it yields chloric acid, oxygen, chlorine, and small quantities of 
perchloric acid. J- Gh 


Action of Bromine on Chlorides. By Berthelot (Gompt. rend. y 
100, 761—767).—Concentrated solutions of hydrochloric acid and of 
metallic chlorides absorb considerable quantities of bromine with evolu¬ 
tion of heat, thus pointing to the formation of additive compounds, the 
perbromides of the chlorides. The resultant solutions slowly give up 
bromine when a current of air is passed through them. Their forma¬ 
tion is always accompanied by the displacement of a small quantity of 
the chlorine by bromine, attended possibly by the generation of chloro- 
bromides. In this paper, the exothermic reactions of bromine with 
hydrochloric acid and the chlorides of barium, strontium, and calcium, 
are studied. V. H. V. 


TMophospliorie Acid. By C. Kubierscbky (I. pr. CJiem. [2], 
31, 93:—111 ).—Monothiophosphoric Acid.—Sodium monothiophosphate , 
$aJPSb 3 + 12HsO, is obtained by adding powdered phosphorus 
pentasnlphide to a moderately concentrated solution of sodium hydr¬ 
oxide, in the proportion of 6KaHO to P 2 S 5 . 

The mixture formed by this reaction is next treated with alcohol, 
and in this way a precipitate of thiophosphates is obtained; the 
precipitated thiophosphates are dissolved in water and the solution 
heated at 90° for some time, in order to decompose the dithiophos- 
phate into monothiophosphate; from this solution, on cooling, the 
latter separates out in white six-sided tablets, melting at 60°. This 
salt is identical with that obtained by Wiirtz by the action of phos¬ 
phorus thioehloride on sodium hydroxide (Ann. Ghim. Phys . [8], 20, 
443). Potassium and ammonium monoihiophosphates are produced 
in a manner similar to the above, but have only been obtained in 
solution. Magnesium monothiophosphate , Mg 3 P 2 S;tOe 4- 20H a O, is ob¬ 
tained as a white crystalline precipitate on adding a solution of 
sodium monothiophosphate to a solution of magnesium sulphate. 
Magnesium ammonium monothiophosphate , MglSrH 4 PS0 3 -f 9H a O, is 
obtained as a white crystalline precipitate in a manner similar to the 
magnesium salt. 

j DiikiophosphoricAcid.—Sodium ditkiophosphate, jNa«PS 2 0 2 + 11H 2 0, 
is obtained by dissolving in water the mixture of thiophosphates, 
resulting from the action of phosphorus pentasnlphide on sodium 
hydroxide, and heating the solution at 50—55°, until all trithiophos- 
phate has been destroyed, as shown by a drop of the solution giving 
een instead of a yellow or brown coloration with a solution of 
It sulphate. The solution is now cooled, as further heating converts 
— ’ togphate into the monothiophosphate, and alcohol is added; 

pure sodium dithiophosphate is then formed, 
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which may be purified by crystallisation from water. It forms colour¬ 
less six-sided crystals, melting at 45—46°; it decomposes into monothio- 
phosphate or phosphate and sulphur, at temperatures a little above 
the ordinary. Potassium dithiophosphate has only been obtained in 
solution. Ammonium dithiophosphate , (NH4) 3 PS a 0 2 ■+• 2H 2 0, is pre¬ 
pared by the action of ammonia solution on phosphorus pentasulphide; it 
crystallises in fine needles which effloresce, and at the same time decom¬ 
pose with separation of sulphur. Barium dithiophosphate , 

+ SH 2 0, is obtained as a white precipitate on adding sodium dithio- 
phosphate to a solution of barium chloride. Calcium and magnesium 
dithiophosphates are formed by adding phosphorus pentasulphide to 
solutions of the hydrosulphides of these metals; they are both 
soluble unstable, compounds. Magnesium ammonium dithiophosphate , 
MgNH 4 PS 2 0 2 + 6H 2 0, is obtained in the same manner as the mono- 
thiophosphate, to which it exhibits the greatest resemblance. 

Trithiopkosphoric Acid .—The author has not succeeded in isolating 
sodium trithiop hosphate, but it is apparently formed together with the 
dithiophosphate when phosphorus pentasulphide is made to react with 
a solution of sodium hydrosulphide at 20°., 

Reactions of the Thiophosphates. —Acids decompose all thiopbos- 
phates; hydrogen sulphide is evolved, and, in some cases, sulphur 
separates. Monothiophosphates give white precipitates with calcium, 
barium, and strontium salts, the dithiophosphates with barium and 
strontium, and the trithiophosphates with barium salts only. All 
thiophosphates yield precipitates with cadmium, copper, silver, and 
mercurous salts, which decompose after a time, forming the sulphides 
of the metals. With a dithiophosphate, manganese sulphate gives a 
green coloration, which becomes darker on shaking; a further addi¬ 
tion of manganese sulphate gives a dark green precipitate, which 
gradually becomes white, but ou shaking changes back to green, 
Ferrous salts give a dirty greyish-green precipitate with monothio¬ 
phosphates. Ferric salts give red colorations with all thiophosphates, 
from which solutions, on boiling, ferrous sulphide separates out. An 
excess of ferric chloride gives a precipitate with monothiophosphates 
only, which, on continued boiling, is decomposed with the production 
of iron phosphate and sulphuretted hydrogen. A solution of a thio- 
phosphate containing a small quantity of an alkaline sulphide gives 
an intense green coloration with ferric chloride. Cobalt sulphate 
gives a blue precipitate with a monothiophosphate soluble in excess of 
the latter to a blue solution ; the dithiophosphates give dirty green 
precipitates, soluble in excess of the thiophosphate to green solutions; 
the trithiophosphaies give a red to a brown coloration. In each case, 
boiling produces a precipitate of cobalt sulphide. Nickel sulphate in 
excess gives a light green precipitate with monothiophosphates, and a 
dirty blue precipitate with a dithiophosphate. Many of these coloured 
solutions produced as above described, exhibit characteristic absorp¬ 
tion-spectra. Nitric acid decomposes all thiophosphates with a pre¬ 
cipitation of sulphur; potassium permanganate, dichromate, and ferri- 
eyanide, are reduced by thiophosphates, sulphur separating out in 
each case. Monothiophosphates decolorise iodine solutions with an 
immediate precipitation of sulphur, whereas in the case of the di- and 
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tri-thiophosphates the separation of sulphur takes place only after 
some time or on boiling. P* P. B. 

Redaction of Arsenic Acid Solutions by means of Sul¬ 
phurous Anhydride. By L. W. McCay (Chem. News, 51, 122).— 
Arsenic acid is completely reduced to arsenious acid if heated for one 
hour in closed vessels with an excess of a solution of sulphurous anhy- 
di*ide in water. D. A. L. 


Apparatus for Preparing Pure Carbonic Anhydride. By A. 

Muektcke ( Ghent . Gentr 1884, 179—180).. 

Solubility of Lithium Carbonate. By Bevade (Bull Soc. Ohim 
43, 123).—100 parts of water at 0° dissolve 1‘539 parts of IU2CO3; at 
10°, 1*406 parts; at 20°, 1*329 parts; at 50°, 1*181 parts; at 75°, 
0*866 part; at 100°, 0*728 part. After boiling for 15 minutes, 
100 parts of water at 102° contaiu0796 part of lithium carbonate, 
and after boiling for half an hour 0*955 part. The solubility of 
lithium carbonate therefore diminishes with the rise of temperature up 
to 100°, and afterwards, by continued boiling, the solubility increases, 
this increase being due to the formation of a -basic salt which is less 
soluble in cold than hot water. A. P. 


Occlusion of Hydrogen by Zinc-dust, and the Meteoric Iron 
of Lenarto. By G. Williams (Chem. News , 51, 146—147).—The 
author finds that the commercial zinc-dust employed in the experi¬ 
ments described in a previous communication (this vol., p. 369) con¬ 
tained 39 times its volume of hydrogen. As the metal had not been 
exposed to an atmosphere of hydrogen, he concludes that this is de¬ 
rived originally from water. This conclusion finds support in the 
fact that the temperature rises considerably when zinc-dust is mois¬ 
tened. The author extends this view, and now attributes the hydro¬ 
gen in the meteoric iron of Lenarto to the same source. 

D. A. L. 

Basic and Ammoniacal Nitrates. By J. Andr£ (Compl rend, 
100, 639—641).—If a current of ammonia gas is passed into a solu¬ 
tion of zinc nitrate until the precipitate, which first forms, redissolves, 
and the liquid is then evaporated at a gentle heat and allowed to cool, 
it deposits deliquescent crystals of the ammonio-nitrate— 

+ 2H 2 0. 


The same compound is obtained as a bulky crystalline precipitate by 
avoiding a rise of temperature, but passing the gas into the zinc 
nitrate solution for a long time. When exposed to the air, the ammonio- 
nitrate gives off ammonia, and this gas is also evolved on heating. 
It is very soluble in a s m all quantity of water, hut is decomposed by 
a larger quantity, especially if heated, with precipitation of zinc oxide. 
In this respect it resembles ammonio-zinc sulphate, but differs from 

bromides. A warm solution of ammo- 
i|ve£ zinc oxide, and the filtered solution, when 
3N 2 05,r3Zn0,4NHs + 18H S Q in lamolke 




. INORGANIC CHEMISTRY. 635 

grouped in hemispherical masses. This compound does not alter when 
exposed to air, and is insoluble in cold water, but is decomposed by 
hot water with separation of zinc oxide. If the 4 mols. of ISTH 3 are 
regarded as replacing 2ZnO, the constitution of this compound corre¬ 
sponds with 5Zn0,N 2 0 5 , a basic nitrate which has not yet been pre¬ 
pared. 

When zinc oxide is heated with a solution of ammonium sulphate, 
the only product is the well-known double zinc-ammonium sulphate. 
If litharge is dissolved in a hot solution of ammonium nitrate in an 
equal weight of water, and the liquid filtered and allowed to cool, it 
deposits small crystals of the basic nitrate, 2PbO,jN‘ 2 O fi -f~ 2H 2 0, free 
from ammonia. If the mother-liquor is poured into a large quantity 
of cold water, the same compound is obtained as a white amorphous 
precipitate. The same basic nitrate was prepared by Chevreul by 
boiling a solution of the normal nitrate with lead oxide, and by 
Pelouze by heating together lead nitrate and carbonate. 

If the mother-liquor, instead of being poured into cold water, is 
heated with water in sealed tubes at 225° for about five hours, the 
compound ^Og^PbO + 4H 2 0 separates .on cooling in nacreous 
lamelltfij which are free from ammonia, and tarnish very rapidly when 
exposed to the air. A compound of the same composition was obtained 
by Berzelius by adding a slight excess of ammonia to a solution of 
normal lead nitrate. C. JEL B, 

Action of Hydrogen Peroxide on Cerium and Thorium 
Oxides. By L. be Boisbaudban (Qompt. rend., 100, 605—607),— 
When a solution of cerous sulphate is mixed with a slight excess of 
ammonia, and hydrogen peroxide is added, a precipitate of cerium 
trioxide, CeO s , is obtained. The orange-red precipitates formed when 
a solution of cerium acetate is treated with hydrogen peroxide do not 
contain such a high proportion of oxygen. Cerium compounds are 
sometimes recognised by mixing the solution with an alkaline acetate, 
adding hydrogen peroxide, and heating gently, when an orange-red 
precipitate is formed. In the case of cerous salts, the precipitate not 
unfreqnently remains white, or at most beeomes pale yellow. This 
precipitate should be moistened with ammonia, and again treated with 
hydrogen peroxide, when the orange-red colour will be produced. The 
white precipitate formed by hydrogen peroxide in solutions of cerous 
acetate does not appear to be more highly oxidised than Ce a 0 8 , but it 
is difficult to explain the production of this compound under these 
conditions. 

When a solution of thorium acetate is heated with hydrogen per- ; 
oxide, a white precipitate of a peroxide is produced, but by treating a 
solution of a thorium salt with ammonia and hydrogen peroxide in 
the cold, a still higher oxide, Th 2 0 7 , is obtained. C. H. B. 

Action of Hydrogen Peroxide upon the Rare Earths. By 
P. T. CiiivE (Bull. Soc . Ohim.i 43, 58—58).—The oxides of yttrium, 
lanthanum, samarium, and didymium—all of them sesqnioxides—- 
when treated with hydrogen peroxide, yield peroxides of the general 
formula 5*0$, the dioxides of zirconium and cerium give peroxides 
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having tlie composition R0 3 . The oxide of thorium, however, which 
belongs to the same group, gives a peroxide of the formula Th 2 0?. 

H. B. 

Samarium Compounds. By P. T. Cl&ve (Bull Soc. Chim., 43, 
102—172).—Samarium is separated from the closely allied metals in 
the form of the hydroxide, by the fractional precipitation of the dilute 
solution of the nitrates with ammonia, the samarium being contained 
in the first fractions. Samarium has not yet been isolated. The de¬ 
termination of the atomic weight by synthesis of the sulphate from 
the oxide gives as a mean 150*021. Samarium oxide, Sm^, is an in¬ 
fusible yellowish-white powder, having a density of 8*347. It dis¬ 
solves easily in acids, forming yellow salts. It is neither reduced by 
hydrogen nor further oxidised by oxygen, even at a red heat. Sama¬ 
rium hydroxide , obtained by precipitation, forms, when dried, resinous 
looking, yellowish fragments. It absorbs carbonic anhydride. The 
aqueous solutions of samarium salts have a sweet but very astringent 
taste. On the addition of hydrogen sulphide, samarium hydroxide is 
precipitated. Samarium fluoride , 2SmF 3 4 H 2 0, is a gelatinous and 
transparent precipitate, becoming pulverulent on heating. Sama¬ 
rium chloride , SmCl 3 Hr 6H 2 0, forms large deliquescent crystals, 
sp. gr. 2*383. Samarium oxychloride , SmOCl, obtained by heating the 
oxide in chlorine, is a white powder of sp. gr. 7*017. Samarium bro¬ 
mide, SmBr 3 4- 6H 2 0, is obtained in large tabular deliquescent crystals 
of sp. gr. 2*971. Samarium platinochloride, SmChjPtCh 4* 10|H 2 O, 
is obtained in orange-coloured deliquescent crystals of sp. gr. 2*712. 
The aurochloride, SmAuCla 4* 10H 2 O, is obtained in intensely yellow 
deliquescent rhombic tables of sp. gr. 2*742. The anrobromide, 
SmAuBr 6 + 10H 2 O, crystallises in thick deliquescent dark brown 
tablets of sp. gr. 3*39. The ferrocyamde, SmKFeCy 6 4 wH 2 0, is ob¬ 
tained as a dirty yellow precipitate. The platinocyanide, Sm 2 Pt 3 Cy 12 
4 18H 2 0, crystallises in yellow prisms with bine lustre, sp. gr. 2*744. 
The sulphocyanate, Sm(CNS) 3 4 6H 2 0, crystallises in deliquescent 
needles; this compound combines with mercuric cyanide to form a 
double salt, Sm(CNS) 3 ,3HgCy 2 4 12H 2 0, which crystallises in colour¬ 
less needles of sp. gr. 2*745. Samarium nitrate , Sm('N r 0 3 ) 3 4 6H 2 0, 
crystallises in flattened and radiating prisms, sp.. gr. 2*375. The 
iodaie , Sm(I0 3 )s 4 6H 2 0, is an amorphous precipitate, obtained on 
the addition of iodic acid to solutions of samarium salts. The per¬ 
iodate , SmIOs 4 4H 2 0, is a crystalline precipitate, obtained on adding 
periodic acid to solutions of samarium salts; its sp. gr. = 3*793. 

The anhydrous sulphate, Sm 2 (SC> 4 ) 3 , is a yellowish-white powder of 
sp. gr. 3*898. The crystallised sulphate , Sm s (S 04) 3 4 8H 2 0, has a 
sp. gr. of 2*930. Samarium potassium sulphate, 2 Sm 2 (SG 4 ) 3 , 9 K 2 S 04 
4 3H 2 0, is obtained by adding excess of potassium sulphate to a 
solution of samarium acetate; it is a white powder, only slightly 
soluble in a* saturated solution of potassium sulphate. Samarium 
sodium sulphate, SmKa(S 04) 2 4 H 2 0 (?), is obtained as a slightly 
* crystalline precipitate on mixing solutions of samarium and sodium 
sulphates. Samarium ammonium sulphate, SmNH4(S0 4 ) 2 4 4H 2 0, 
4s obtained in small yellowish-white crystals, which are but slightly 
|^i@gfej..sp^gi.'2*675v The anhydrous salt has been prepared, and 
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lias a density of 3'191. Anhydrous samarium selenate , Sm 2 (Se0 4 ) 3 , 
forms a yellowish powder of sp. gr. 4*077. The crystalline selenate, 
Sm 2 (Se0 4 ) 3 -f 8H 2 0, is obtained in small yellow crystals of sp. gr. 
3*327; a second crystalline selenate has also been obtained, Sm 3 (Se 04) 3 
+ 12H 2 0; it crystallises in brilliant prisms at about 10°, which alter 
rapidly in the air; sp. gr. 3*009. Samarium potassium selenate, 
SmK(Se 04) 2 4- 3H 2 0, crystallises in small brilliant prisms of a topaz- 
yellow colour, easily soluble in water ; sp. gr. 3*541. The anhydrous 
compound has a density of 3*956. Samarium ammonium selenate, 
SmNTH^SeO^o + 3H 2 0, is obtained in serrated crystals easily 
soluble in water; sp. gr. 3*274. The anhydrous compound has a 
density of 3*805. Samarium does not form a double selenate with 
sodium. Samarium sulphite, Sm 2 (S0 3 )3,3H 2 0, is obtained by dis¬ 
solving the oxide in sulphurous acid. Samarium forms two sele- 
nites —1st, a basic compound, 3Sm 2 0 3 ,8Se0 2 + 7H 2 0, which is ob¬ 
tained as an amorphous gelatinous precipitate on adding neutral 
sodium selenite to a solution of samarium sulphate. 2nd, a com¬ 
pound having the constitution Sm20 3 (Se0 2 )4 4- 5H 2 0, is obtained as 
a heavy crystalline powder on adding a solution of selenious acid to 
samarium acetate. 

Samarium carbonate, Sm 2 (C0 3 ) 2 ,3H 2 0, is obtained by passing car¬ 
bonic anhydride through water containing samarium hydroxide in 
suspension. Samarium potassium carbonate, SmK(C0 3 ) 2 + 6ELO, is 
obtained in brilliant Rattened needles by precipitating samarium 
nitrate with potassium carbonate. Samarium ammonium carbonate, 
SmNH^CO;^ + 2H 2 0, is obtained as a compact powder. Samarium 
Sodium carbonate, SmNa(C0 3 ) 2 4- 8H 2 0, is a crystalline precipitate. 

Anhydrous samarium orthophosphate, SmPO*, is obtained by satu¬ 
rating fused sodium metaphosphate with samarium oxide; it is in¬ 
soluble in nitric acid, and has a sp. gr. of 5*827. Hydrated samarium 
orthophosphate, SmPCh + 2H 2 0 (?), is an amorphous white precipi¬ 
tate. The pyrophosphate, SmHP 2 0 7 + 3£H 2 0, is obtained as a hard 
crystalline crust on dissolving samarium hydroxide iu pyrophos- 
phoric acid. The metaphosphate, Sm 2 0 3 (P 2 0 5 ) 5 , is formed on adding 
anhydrous samarium sulphate to metaphosphoric acid , heated to red¬ 
ness, and is obtained as a powder of brilliant well-formed microscopic 
crystals of sp, gr. 3*487. Two vanadates of samarium* have been ob¬ 
tained, a red salt, Sm 2 0 3 (Y 2 0 6 ) 5 4* 28H 2 0, of sp. gr. 2*524, and a 
yellow compound, Sm*0 3 (Y 2 0 6 ) 5> 24H 2 0 } of sp. gr. 2*524. Samarium 
borate.; SmB0 3 , is obtained as micaceous, lamellar, hexagonal crystals of 
sp. gr. 6*048 on fusing samarium oxide with borax at a white-red heat, 

The motybdate, Sm 2 (Mo0 4 ) 3 , is obtained in adamantine crystals, 
coloured violet by traces of oxide of molybdenum; sp. gr. 5'95. The 
metatungstate , Sm 2 0 3 ,12W0 s + 35H a O, is obtained by the action of 
samarium sulphate on barium metatungstate. It is very soluble, of a 
pale yellow colour, and crystallises iu octahedra, sp. gr. 3*994. Sama¬ 
rium potassium chromate, SmK(Cr0 4 )2 4- 3H s O, is obtained as a crystal¬ 
line precipitate on adding excess of samarium nitrate to neutral 
potassium chromate. . . . ■ 

The formate, acetate, propionate, oxalate, succinate, tartrate, 
citrate, and ethyl sulphate, Are also described. A. P. 

VOX,. XLVIIl. 2 sc 
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Sodium Aluminate. By F. M. Lite (Gfiem . News, 51 , 109).— 
From experiments with commercial materials, it seems that the 
reaction between dilute solutions (1: 5) of sodium aluminate and 
aluminium sulphate may be correctly represented by the equation 
Al^SO^lSHsO + 3 Ka 2 Al 2 04 = 3 Na 2 S 04 + 4Al 2 H 6 O s + 6H 2 0, thus 
giving Fa s A] s Q A as the formula for sodium aluminate. On the other 
hand, concentrated solutions of the aluminate are liable to decompose 
with formation of sodium and aluminium hydroxides; this reaction 
tends to support another formula, HaeAhOe, which has been proposed 
for sodium aluminate. D. A. L. 

Alloys of Indium and Gallium. By L. de Boisbaodrait (QompL 
rend., 100, 701—703).—Although the alloys of aluminium with gallium 
are readily decomposed by water, yet the alloys of gallium with its 
analogue indium remain unaltered, and require aqua regia for their 
complete solution. The determination of their points of fusion 
presents some difficulty, inasmuch as they pass through an inter¬ 
mediate pasty condition before liquefaction. An alloy containing two 
atomic proportions of indium and one of gallium begins to soften at 
56°, and is completely melted at 75—80°; alloys containing one atomic 
proportion of indium with one, two, and four proportions of gallium 
respectively begin to soften at 16‘5°; above that point, liquefaction 
proceeds more rapidly than even that of gallium. These alloys are 
soft, and of a white colour, but acquire a bluish tiut on addition of 
a further quantity of gallium ; they are only dissolved to a very slight 
extent by dilute hydrochloric acid. Y. H. Y. 

Method of Preparing Ghromyl Chloride. By H. Moissan 
(Bull. Soc . Ohm., 43, 6).—Hydrogen chloride reacts at the ordinary 
temperature with chromic anhydride, or the lead, silver, barium, or 
alkaline chromates, producing ehromyl chloride. The reaction is 
assisted by heat. Hydrogen chloride may be replaced by a mixture 
of chlorine and steam; but the reaction does not take place if dry 
chlorine gas is nsed. Hydrogen bromide and hydrogen iodide do 
not yield any chromium compounds under similar conditions. 

A. P. 

Ammoniaeal Compounds of Uranyl Chloride, By F. F. 
Begelsberger (Annalen, 227, 119—132).—When uranyl chloride is 
dissolved in ether, and the solution evaporated in a vacuum, a com¬ 
pound of the chloride with ether, HOoCViCiH^O, is obtained in 
nodular groups of yellow needles; this could not be entirely freed 
from ether without the chloride also suffering decomposition. 

When an ethereal solution of uranyl chloride is treated with dry 
ammonia gas, a voluminous floeculent yellow precipitate separates, 
which on drying over sulphuric acid forms a yellow amorphous powder 
of the formula U 0 2 (HH$Cl) 2 ,C 4 HioO; by long exposure in a vacuum the 
ether is removed, and urany Idiammonium dichloride, H0 2 (NH 3 C1) 2 , 
is left, 1 

By exposure of dry uranyl dichloride or diammonium chloride to an 
•.ammonia, uranyUriammonium dichlorids , UQ 2 0 l 2 , 3 NHs, 
as an orange-yellow amorphous substance." It is not 
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decomposed on exposure to air, but loses ammonia on gentle beating. 
Some indications of a tetrammonium compound were obtained. 

By tbe action of water on uranyldiammonium dichloride it suffers 
decomposition, in accordance with the two equations: U 0 2 (lSrH 3 Cl)<> •+• 
2H 2 0 = U0 2 (0H) 2 + 2NH 4 C1, and 3U0 2 (NH 3 d) 2 + 3H 2 0 = 
U 2 0 7 (lSrH 4 ) 2 + IJ 2 0 2 C1 2 + 4NH 4 0L a. j. g. 

Separation of Titanium from Niobium and Zirconium. By E. 

Demar^at (CompLrend 100, 740—742).—The separation of titanium 
from niobium on the one hand, and from zirconium on the other, 
by the methods hitherto described, presents considerable difficulties. 
It is here proposed to separate niobic from titanic acid by the frac¬ 
tional precipitation of these substances with dilute potash from a 
hydrofluoric acid solution. hTo titanic acid is precipitated so long as 
the solution remains acid, and contains an excess of ammonium 
fluoride in solution. The potassium titanates and niobates, which are 
precipitated, are easily filtered. A similar process can be adopted to 
separate zirconium oxide from titanic acid. In the zirconium minerals 
of Expailly, the Ural, and Sweden, titanium oxide is present, as also 
in the natural tantalates and niobates, with the exception of ixiolite. 

Y. H. Y. 
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Analyses of Metallic Iron from Greenland. By Lorenzen 
(, Jahrb.fMin., 1885,1, Ref., 206—207).—The author has examined 
chemically the masses of metallic iron from Greenland, described by 
Steenstrup (Jakrb. /. Min., 1884, 2, 364—365). Analyses and 
descriptions are given of 15 specimens. B. H. B. 

The Composition and Properties of Coal in Relation to the 
Plants from which it is Derived. By A. Carnot (Bull Soo . Okim„ 
43, 61—63).—Although fossil plants of various kinds from the coal- 
measures of Commentry have nearly the same percentage composition, 
yet when subjected to destructive distillation the yields of volatile 
matter and coke show marked differences; this is attributed to the 
variations in the composition of the original plants. H. B. 

Isomorphism of Jordanite and Meneghinite. By A, Schmidt 
(Jahrb.f. Min 1885, l r Ref., 200—203).—Perfect isomorphism exists 
between jordanite (4PbS,As 2 S 3 ) and meneghinite (4PbS,Sb 2 S 3 ). The 
two minerals crystallise in the rhombic system, and have the same 
cleavage. The axial ratio of jordanite is a V b : c = 0*5375 :1: 2*0305, 
that of meneghinite is 0*4862.: 1 : 1*8465. B. H. B. 

2 so 2 
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Hydrated Titanium Oxide from Diamantina. By H rmsm, 
(Jalirb. /. Min., 1885, 1 , Ref., 208).-The author describes th" 
hydrated titanium oxide with phosphoric acid and various earths 
from the diamond diggings of Diamantina, in Brazil. The mineral 
is compact, reddish-yellow, often full of small cavities on the surface 
and occurs deposited m running water. On the stream-banks it is 
grey, with an earthy fracture and yellow streak. Density 3 - 96 . ft 
scratches glass. The chemical analysis gave phosphoric acid, vanadic 
acid, alumina, oxides of cerium, didymium, and yttrium, with a small 
percentage of iron and calcium. 3 g -g 

Concentration of Zinc Carbonate in Dolomites Bv 

DiEdLiPAir (Gomjot. rend., 815-818).-In order to explain the 
association of zinc with magnesium in dolomites, the author added to 
a solution of zinc sulphate (1) magnesium carbonate; (2) magnesium 
and calcium carbonate in equivalent proportions; (3) calcium car¬ 
bonate. -After 12 hours, the zinc was completely removed from the 
solution by the magnesium carbonate, only partially by the mixed 
carbonates, and not at all by the calcium carbonate. It follow^that 
m the marine deposits of the dolomite the zinc contained in the sea 
dolnm-+ e P^P^ted together with the magnesium carbonate. The 
dolomites richer m zinc are of more ancient formation, produced mo 
bably at first by the trituration of the primeval rocks of the sea P 

V- H. V. 

1885 e, l A S k «? m ™ PkSPhate '- By A - Damoub (*JW. /■ Min 
1885, 1, Ref., 208).—This new mineral, which accompanies the 

diamonds m the province of Minas Geraes, forms yeltoSwHte 

grams, 1 to 5 mm. m diameter, and more or less transparent Tf 

deaves easily,'andl is^optically^uniaxial with positive double ? e f motion 

“k i» add,. The Liy* g.“ £££* " d » 


the mineral was white, and gave a distinct n “ Bavar . ia ' -As 

author gave it the name o&eucomanqanite Ilfv? 686 reactl ° D > tIle 
more material for examination, he finds that tS ?, btamed 

with the fmrfieldife of Brush andDana! mineral is identical. 

H. B. 


W^'»M.patt4& _ By F. Sandbebqeb (Jahrb f Min 1885 
M m apatlie > of density 3169, from the pegmfS 
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vein at Zwiesel, the author has discovered an appreciable proportion 
of manganese. Analysis gave the following results :— 

CaO. Ca. MnO. P 2 0 6 . F. Total. 

49*60 2*27 8-04 48*95 2*15 101*01 

B. H. B. 

Vanadates from the Argentine Republic. By A. Dorixg and 
others (Jahrb. f. Mm., 1885,1, Ref., 204—206).—The four vanadates, 
deseloizite, vanadinite, brackebuschite, and psittacinite, occur in the 
western portion of the Sierra de Cordoba and in San Luis. In the 
latter province, at the Concepcion mine, vanadinite occurs with a 
mineral, which, according to Doring’s researches, is identical with the 
psittacinite of Genth. The analysis of the psittacinite of San Luis 
' gave the following results :— 

PbO. CuO. ZnO. As 2 0 5 . P 2 0 5 . V 2 O s . H 2 0. 0O 2 . 

49*25 -16*29 1*08 0*29 1*14 17*23 3*41 1*93 

Fe.->0 3 . H 2 0(310°). Insoluble. Total. 

0*39 0*73 7*91 99*65 

From this is deduced the formula— 

r W Zn),H,V(P),0,. + H >°. “ {cSt& t H& 

B. H. B. 

Mineralogieal Notes. By V. v. Zepharovich (Jahrb. f. Min., 
1885,1, Ref., 198—200).—At Kreuth in Carinthia, wulfenite crystals 
occur in fissures in the limestone, planted on galena or limestone. 
* When the crystals contain lime, they are grey acute pyramids, 
P, OP, Poo. Wulfenite of more recent formation also occurs in yellow 
tablets. The analysis of the yellow crystals (I) and of the dark 
crystals (II) gave the following results :— 


AI 3 O 3 . P 83 O 3 



Moo 3 . 

PbO. 

CaO. 

CuO. 

V_ ^_/ 

Total. 

I. 

39*40 

57-54 

1*07 

0*09 

1-96 

100-06 

11. 

39*60 

58-15 

. 1*24 

0*40 

0-50 

99-89 


These figures represent isomorphic mixtures: 40PbMoO4,3CaMoG.t 
and 36PbMo0 4 ,3GaMo04 respectively. 

The author also describes the following minerals: galena from the 
Huttenberger Erzberg in Carinthia ; pseudomorphs of anglesite after 
galena, from. Miss in Carinthia; zoisite and pyrrhotine, from Lamp* 
rechtsberg, near Lavamund, in Carinthia; amphibole-anthrophyllite, 
from Schneeberg in the Tyrol ; pseudomorphs of quartz after barytes, 
from Koschow in North Bohemia; and nontronite, from Krivan, near 
Moravicza, in the Banat. B. H. B. 

Eudnophite. By Des-Cloizeaux (Jahrb. f. Min., 1885, 1, Ref,, 
195).—The author describes the form and optical characters of an 
oblong prismatic fragment of eudnophite from Kangerdluarsuk in 
Greenland, more transparent than the eudnophite of Brevig in 
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[Norway. As horizontal or crossed dispersion could never be observed, 
the mineral is probably rhombic and not monoclinic. , B. H. B. 

Triclinic Felspar from Quatre Ribeiras. By Fouqu^ (Jahrb.f. 
Min,, 1885,1, Ref., 191—193).—Although the crystals from Quatre 
Ribeiras, in the Island of Terceira, are but 2 mm. long and broad, 
and 1 mm. thick, the author has submitted them to a complete 
crystallographic and optical examination. The crystals occur in a 
dark volcanic rock; they are colourless and free from inclusions. 
The density is 2*5937, In Thoulet’s solution of sp. gr. 2*5927 at 18° 
the entire-mass sinks, at 14*2° about one half sinks ; the latter has the 
composition given under I, the portion which did not fall to the 
bottom had the composition II:— 



Si0 2 . 

A1j0 3 . 

CaO. 

NajjO. 

K 2 0. 

Total. 

I. 

68-73 

19-76 

1-12 

9-45 

1-37 

100-43 

II. 

67-86 

19-79 

1-60 

8-67 

2-26 

100-18 


The felspar is thus chemically analogous to orthoclase and albite. 
This remarkable felspar is triclinic, and crystallographically resembles 
most microcline. It is not only different from orthoclase and from all 
the known plagioelases, but also takes no place in Tschermak's felspar 
series. Crystallographically and optically it approaches several of 
the felspars of Pantelleria (Abstr., 1884, 1104), but differs from them 
chemically by the absence of the anorthite-compound and the corre¬ 
sponding high percentage of silica. B. H. B. 

The Percentage of Water in Clinochlore. By P. Jaotasch 
(Jahrb. /. Min,, 1885, 1, Mem., 92—95).—In order to ascertain the 
nature of the combination in which water occurs in clinochlore, the 
author selected for examination the clinochlore from the Mussa Alp ; 
the analysis of which gave the following results:— 

Si0 3 . A1 2 0 3 . Pe 2 0 3 . PeO. MgO. H 2 0. Na*0. 

29*31 21*31 0*07 3*24 31*28 14*58 0*43 

Li 2 0. Total. Density, 

trace 100*22 2*555 

From a number of determinations of the loss On ignition, of the loss 
of water at various temperatures, and direct weighings of the water, 
the author concludes that clinochlore contains a total of 5 mols. H 2 0, 
and not 4, as formerly believed; further that a portion of the water 
present (about 1 mol.) is loosely combined, and is partly given up 
over concentrated sulphuric acid; and, lastly, that 4 mols. H 2 0 are 
only driven off on ignition. Of this latter amount, about 1 mol. is 
very firmly retained, being driven off only at a high temperature. 
One equivalent must, therefore, be regarded as water of crystallisa¬ 
tion, and 4 mols. as water of constitution. Clinochlore, then, has the 
following composition:— 
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S 8 (Mg) 5 (Al) 2 Si 3 0 ]g 4" H 2 0, or 


HiMgsSiaOg 1 
H 4 Mg 2 Al 2 Si0 9 f 


4- HA 


or 


H 2 0 

h 2 o 


fMgO 

<MgO 

[MgO 


Si0 2 , 
Si0 2 + 


h 2 o 

h 2 o 


Al 2 0 3 ,Si02 4” BTaCD, 


in which a portion of A1 2 0 3 is replaced by Fe 2 0 3 , and a portion of 
MgO by FeO. B. H. B. 


New Mineral from the Environs of Nantes. By A. Damoitr 
(Jdhrb. f. Min., 1885, 1, Ref., 194—195).—The occurrence of a new 
mineral at Barbin has already been mentioned (Abstr., 1884, 408). 
The mineral is rhombic. It occurs planted on quartz or felspar in 
pegmatite veins in gneiss, isolated or in druses with apatite, arsenical 
pyrites, and iron pyrites. The crystals are yellowish; H. = 6; density 
2*586. On ignition it loses 6 to 7 per cent, of water. The analysis 
gave the following results :— 

Si0 3 . BeO. H 2 0. FeO. Total. 

49-26 42-00 6*90 1*40 99*56 


The author suggests for the mineral the name of Bertranclite , after 
its discoverer. B. H. B. 


Boric Acid in Mica. By F. Sandberger {Jahrb. /. Min., 1, Mem., 
171).—Analyses of micas, in connection with the author’s researches 
on ore-veins, have recently given a remarkable result. In a number 
of micas, he found a small percentage of boric acid. Distinct reactions 
were obtained with the following: dark potassium iron mica from the 
gneiss of Schapbach and Wolfach in the Black Forest, dark potassium, 
iron mica from the granite of Wittichen in the Black Forest, and 
Niederpfannenstiel in the Erzgebirge, dark lithium mica from the 
lithonite granite of Roslau, lithionite from the pegmatite of Trostau, 
phlogopite from the granular limestone of Scheelingen and Ontario in 
Canada, potassium mica from the granite of Aschaffenburg, rubellan 
from the basalt tuff of Aschaffenburg and Polkna. The most distinct 
reaction was given by the rubellan and lithionite of Trostau. The 
author concludes that boric acid will be found to be present in all 
micas. B. H. B. 

Chrysoeolla from Etna. By 0. Freda (Gazzetta, 14, 839—340). 
As Waltershausen has described atacamite as occurring in green 
globular concretions on the lava of Monti Rossi, near Nicolosi, the 
author here states that a few years ago he found similar concretions 
to consist of chrysoeolla. On repetition of his former analyses the 
following resnlts were obtained:— . 

CuO. Si0 3 . Al s 0 8 ,Fe0 3 ,Ca0. H s O. 

44*43 35*41 traces 18*72 

These point to a composition not widely different from that of chryso- 
colla, CuO,SiQa,2H*0, V. H. Y. 
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Labradorite Rock of the Coasts of Labrador. By E. Cohen 
(Jttkrh /. Min., 1885, 1, Mem., 183—185).— 1 The description of the 
Labrador rocks, recently published by Wichmann, has induced the 
author to publish some older observations. Some years ago he found 
at Waldkireh fragments of rock, sent from Labrador, cast aside as 
useless. The rock appeared to be an aggregate of plagioclase 
(labradorite), and diallage with biotite, iron pyrites, magnetite, and 
iimenite. Under the microscope, hypersthene, quartz, and hornblende, 
were alsd observed to be present. Assuming that the rock is eruptive, 
it must be classed as a gabbro with biotite, hypersthene, and quartz, 
as accessory constituents. The mineralogical constitution of the 
labradorite rock is very variable, and the large pieces of pure labra¬ 
dorite which are used as ornamental stones, indicate a very irregular 
texture. As these peculiarities are much more characteristic of the 
crystalline schists than of the true massive rocks, the author con¬ 
cludes that it is not so certain that the rock belongs, to the latter 
class, as "Wichmann is inclined to assume. B. H. B. 

Origin of Iron, Manganese, and Zinc Minerals in the Older 
Limestones of the Secondary Series. By Dieulaeait ( Gompt . 
rend. 7 100,662—664).—In 338 specimens of the calcareous rocks at the 
base of the secondary series round the central plateau of the Cevennes, 
zinc aud manganese could be easily detected in 10 grams of the rock. 
The author has previously shown that metalliferous minerals are 
disseminated throughont the primary rocks on which the secondary 
rocks rest. The waters of the inland seas in which the secondary 
rocks were deposited would contain sensible quantities of zinc, man¬ 
ganese, and other metals, dissolved from the older rocks. As soon as 
any limestone was formed, it would react with the iron in solution, 
precipitating it in the form of oxide, and hence the latter is always 
found more abundantly in the earlier beds. The zinc and manganese 
would remain in solution, and would impregnate and become dis¬ 
seminated throughout the limestones subsequently formed. 

* 0. H. B. 

Deposit from a Spring at Carmaux. By S. Meunier (Compk 
rend ., 100, 665—667).—In a gallery of a mine at Carmaux a stream 
of water with a temperature of 18° flows through a fissure which is 
lined with somewhat large colourless crystals of calcite and which 
contains a gelatinous substance of peculiar appearance. The water 
contains 0*34 gram per litre of sblid matter, with the following 
percentage composition: GaCO s 57*6, Si0 2 18*1, ISTaCl 24*3. The 
gelatinous matter, when dried at 100°, has the sp. gr. 1*75, and is 
entirely amorphous. It melts easily before the blowpipe to a vesi¬ 
cular glass, and when treated with hydrochloric acid, it effervesces 
violently with separation of flakes which resemble gelatinous silica, 
J$ut which, when dried, are as fusible as the original substance. The 
effervescence is due to the presence of small crystals of calcite 
irregularly disseminated throughout the gelatinous substance. The 
^gelatinous mineral can be decomposed by fusion with barium car- 
and has the composition Si0 2 42*30, CaO 30*28, Ee 2 0 3 4*12, 
H*0 4 22*5Q'. =. 99-29,.thus resembling plombierite, from 
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which, however, it differs in many of its properties. When dried, 
the mineral shrinks considerably, becoming opaque and greyish, or 
milk-white, with a fibrous structure resembling that of papier mach6 
or some forms of asbestos. If the dried substance is placed in water 
it resumes precisely its original appearance. This drying and re- 
gelatinisation can be repeated many times. The mineral is not 
sensibly attacked by boiling hydrochloric acid. 0. H. B. 


Organic Chemistry. 


Action of Chlorine on Butylenes. By Ch£ choukoff {Bull. Soc. 
Ghim., 43, 127—128, comp. Abstr., 1884).—On heating isopropenyl 
carbinol with a small quantity of acid, isobutaldehyde is formed. 
Hydrogen iodide at 0° converts the carbinol into tertiary butyl iodide. 
By the action of alcoholic potash at 140—150° on iso butyl chloride, 
ethylic ether is produced and not isobutylene. By the action of 
hydrogen chloride on isobutyl chloride, isobutylene chloride, C 4 H 8 C1 2 , 
boiling at 106—107° is obtained; this, by the action of potassium 
carbonate, is converted into isobutylene glycol, boiling at 177° to 178°. 
By acting on pure pseudobutylene with chlorine, the additive com¬ 
pound pseudobutylene chloride, boiling at 112° to 114°, alone has been 
obtained. The author confirms tbe fact observed by Konovaloff, that 
the butylene prepared by Ferchoff’s method is a mixture of the 
pseudo- and iso-butylenes. A. F. 

Condensation of Crotonylenes. By Favorsky {Bull. Soo . Ghim., 
43,112).—If the product of the reaction between phosphorous pentad- 
chloride and ethyl methyl ketone is treated with potash, either of the 
crotonylenes, C 2 Me 2 or C 2 HEt, may be obtained at will by slightly 
modifying the conditions. A. P. 

Action of Chlorine on Tetrametfcylethylene, By Ilotjpotsky 
{Bull. Soc. Ghim., 43,18).—By the action of chlorine on tetramethyl- 
etbylene, the compound CsHnCl, boiling at 118—115°, is obtained; 
this, on treatment with an excess of water at tbe ordinary tempera¬ 
ture, is converted into a non-saturated alcohol, which resembles 
Pavloff’s dimethyl isopropyl carbinol, both in its odour and boiling 
point. It combines with bromine, without the formation of hydrogen 
bromide, to form a compound of the composition C 6 H u Br 2 *OH; with 
acetic acid, it yields a non-saturated compound, and by the action of 
weak acids it is transferred into pinacoline. It probably has the com¬ 
position HO«CMe 2 *CMe 1CH 2 . A. F. 

Action of Sulphuric Acid on Cyanogen Iodide. By E. Gossin 
(Bull. Soo. Ghim., 43, 98),—If a dish containing cyanogen iodide is 
placed above a vessel of concentrated sulphuric acid covered with a 
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bell-jar, in the course of a few days the whole of the cyanogen iodide 
will be decomposed, and crystals of iodine found at the bottom of the 
sulphuric acid. A. P. 

Cyanmethethine. By C. Riess and E. v. Meyer ( J '. pr. Chem, 
[2], 31, 112—116).— Cyanmethethine , C 8 Hi 3 H3> is obtained, together 
with cyanethine, by the action of sodium on a mixture of 2 mol. ethyl 
cyanide and 1 mol. methyl cyanide. After the action of the sodium is 
completed, the excess of cyanide is distilled off, the solid residue next 
digested with water, and the insoluble residue submitted to fractional 
crystallisation from alcohol. The fourth fraction consists of almost 
pure cyanmethethine, which crystallises from benzene in shining, 
rhombic leaflets, melting at 165*5°, and subliming at temperatures 
below 100°. It is easily soluble in alcohol, and sparingly soluble in 
benzene and ether ; 1 part dissolves in 35 parts of water at 20°, 
forming an alkaline solution. It is volatile in steam. It forms an 
amochloride , C 8 H l3 lSr 3 ,HAuCl 4 , crystallising in yellow rectangular 
leaflets, and a platinochloride , (C 8 H l 3 H 3 ) 2 ,H 2 PtCl 6 , crystallising in 
aggregates of needles. With silver nitrate, it forms a compound 
having the composition (C 8 Hi 3 H 3 ) 2 , AgH0 3 , which is soluble in hot 
dilate alcohol, from which it separates in small crystals. With 
bromine, it forms monobromocyanmeihethine , CgHioBrH 3 ; this is 
soluble in water, alcohol, ether, and benzene, from which it crystal¬ 
lises in rhombic crystals, melting, with decomposition, at 155°. On 
warming, this compound gives an odour resembling that of the 
corresponding bromocyanethine. 

Cyanmethethine heated for some hours with concentrated hydro¬ 
chloric acid at 180° gives off ammonia, and is converted into a com¬ 
pound melting at 150°; this appears to be a hydroxy-base, of the 
formula CgHnSvOH. P. P. B. 


Fyrotartaronitrile and Sneeinonitrile. By L. Henry (Compt. 
rend., 100, 742—745).—The pyrotartaronitrile, CN*CH*CH 2 *CH 2 *CN, 
has hitherto not been isolated, but only used in the crude state for 
conversion into the carboxylic acid. It may readily be prepared by the 
action of pure potassium cyanide on trimethylene bromide; thus ob¬ 
tained, it is a colourless viscid liquid, boiling at 274°, of sp. gr. 0*9961 
at 11°, soluble in water, alcohol, and chloroform, insoluble in ether* 
Succinonitnlej CN*CH 2 ’CH 2 *CH, is most readily obtained by means 
of pure potassium cyanide containing hydrocyanic acid. The author’s 
observations regarding its physical and chemical properties are in 
accordance with those of Horton and Tehermiak; he considers however 
that it is not amorphous, but a confusedly crystalline substance. 

V, H. V. 


Characteristic Reaction of Secondary Alcohols, By Gr. 
Chancel (Compt rend,, 100, 601—603, comp. Abstr,, 1883, 914).— 
Secondary hexyl alcohol prepared from mannitol by Erlenmeyer and 
W&nklyn’s method (Annalen, 165, 146), yields butyl-nitrous acid 
treated with nitric acid; and secondary octylie alcohol, obtained 
the action of potash on castor-oil, yields hexyl-nitrous acids. 

in the free state by'the action'of hydro-' 
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chloric acid on the potassium salt, is a colourless oily liquid, which 
boils with partial decomposition at 212°, under a pressure, of 763 mm. 
The author has determined the sp. gr. at every 5° between 0°and 40°; 
sp. gr. at 0° compared with water at 4° = 1*1381. When treated 
with reducing agents, it is converted into normal caproic acid. 
Potassium and silver hexyl-nitrites are crystalline salts, only slightly 
soluble in water; they decompose without detonation when heated, 
and in this respect differ from their lower homologues. The silver 
salt when carefully heated, leaves a residue of filiform metallic silver. 

Butyl-nitrous acid from secondary hexyl alcohol yields normal 
butyric acid when treated with reducing agents. The formation of 
alkyl-nitrous acids takes place with all secondary alcohols excepting 
isopropyl alcohol. A small quantity of the alcohol under examination 
is treated with about 1 c.c. of nitric acid, mixed with water and 
agitated with ether. The ethereal solution is collected on a watch- 
glass, the ether allowed to evaporate, and the residue dissolved in 
alcohol and mixed with a few drops of alcoholic potash. If the 
alcohol is a secondary alcohol, a potassium alkyl nitrite will separate 
in small yellow prisms. C. H. B. 

Action of Hydrochloric Acid on Isopropenyl Carbinol. By 

Lwoff and Chechoukoff {Bull. Soc . Chim. 9 43, 112 — 113).—By 
the action of dilute hydrochloric acid on isopropenyl carbinol, 
CH 2 1 CMe’CH./OH, at the ordinary temperature, isobutylene glycol, 
HO*CMe 2 *CH 2 *OH, is formed, together with the aldehyde OHMe 2 ,CHO. 
By the action of water at high temperatures, the glycol is transformed 
into the aldehyde. A. P. 

Glyeide of Hexylic Glycerol. By Kabj^oukoff (Bull Soc. Ohim ., 
43, 111).—The compound obtained by treating the acetate of butyl 
allyl methyl carbinol first with hypochlorous acid and afterwards with 
a concentrated aqueous solution of potash, is probably the glyeide of 

hexylic glycerol, ^^H-CHs-CBVCHMe-OH* Jt is a ver ? mobile 
liquid, boiling at 176—178° ; it is soluble in water, reduces an ammo- 
niacal solution of silver oxide, and does not form a crystalline com¬ 
pound with hydrogen sodium sulphite. A. P. 

Milk-sugar and Galactose. By W. H. Kent and B. Tollens 
( imeta, 227, 221—232).—Some of the results contained in this 
paper have already appeared (Abstr., 1884, 980). Levulinic acid is 
formed together with formic acid, on heating galactose with hydro¬ 
chloric acid. The authors consider it probable that all true carbo¬ 
hydrates yield levulinic acid when heated with mineral acids. Mueic 
acid does not show a constant melting point. When heated with 
water at 176—180°, mucic acid yields paramucic acid, pyromucic 
acid, dehydromucic acid, and other substances. A. J. G. 

Action of Amines on Methaldeltyde. By Koeotoff {Bull. 
Soc . Chim.i 43, 112 ).—Methaldehyde does not act on triethylamine; 
but on agitation with diethylamine it gives a liquid of the formula 
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CH 3 (OT3t s ) 2 , boiling at 166—169°. Ethylamine, under tbe same cir¬ 
cumstances, yields a liquid, CH 2 . !N*Et, boiling at 205—208°, and 
aniline gives a crystalline substance, CH 2 1 NPh, melting at 138°. All 
the above compounds, when treated with water, are reconverted into 
methaldehyde and the corresponding amine. A. P. 

Glyoxal-ammonium Hydrogen Sulphite. By de Forcrand 
( Gompt . rend.> 100, 642—644).—The author has prepared and care¬ 
fully purified a considerable quantity of glyoxal-ammonium hydrogen 
sulphite. It forms colourless brilliant flattened prisms, which have 
the composition € 22202 (^ 114 ) 20 ,2S0 2 ,H 3 0, and are thus strictly 
analogous to the other glyoxal bisulphites. Towards the end of the 
evaporation of the mother-liquor from these crystals, a small quantity 
of a confusedly crystalline substance is deposited. This contains 
21*57 per cent, of (NH 4 )aO, and is possibly the anhydrous glyoxal- 
ammonium sulphite described by Debus and referred to by Engai 
(Abstr., 1884, 729). 0. H. B. 

Iodacetone. By P. de Clermont and P. Chautarl (Gomjpt. rend^ 
100, 745—747).—When treated with iodine in the presence of iodic 
acid, acetone is converted into a moniodo-derivative, CMeO*CH 2 I; 
but in order to obtain a satisfactory yield, certain precautions are 
necessary, which are given in detail in the original memoir. This sub¬ 
stance is a volatile corrosive liquid, of sp. gr. 2*17 at 15°, decomposing 
slowly in the presence of sunlight, but more rapidly when heated. An 
impurity of acetone in this substance may be readily detected by 
means of the iodoform reaction. Mineral acids convert it readily into 
symmetrical diiodoacetone, CHJ'CO’CHal; with potassium acetate it 
yields an ethereal salt of acetic acid, CMeO*CH 2 *OAc, whilst silver 
chloride converts it into monochloraeetone. Y. H. Y. 

Aeetonechloroform, Acetonebromoform, and the Action of 
Solid Potash on a Solution of Iodoform in Acetone. By C. 
Willgerodt and A. Muller ( Ghem. Genir ,, 1884, 808).—Acetone- 
bromoform is best prepared by dissolving 5 grams of bromoform in 
30 grams of acetone, and gently digesting this mixture with 
5—10 grams of powdered soda-lime. The acetonebromoform may be 
separated from unchanged bromoform, by fractioning in a current of 
steam, the bromoform coming over first. Acetonebromoform closely 
resembles aeetonechloroform, and when free from water melts at 175°, 
and may be sublimed. It exists also in a hydrated form, which melts 
at 165—167°. It is insoluble in water, readily soluble in organic 
solvents. Willgerodt is now experimenting on the physiological 
behaviour of aeetonechloroform. This substance produces anaesthesia 
in small, and death in large doses. Willgerodt has not yet succeeded 
in obtaining acetoneiodoform. When solid potash acts on iodoform 
dissolved in acetone, the principal product is methylene iodide. 

L. T. T. 

Double Uranium Acetates. By C. Bammelsberg (Ann. Phy$. 

293—318).—Uranyl acetate forms with, other metallic 
# series of well-defined double salts, many of which have 
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been described by Duflos, Wertheim, and Weselskv. In this paper 
the crystallographic form and its relations to composition of these 
salts are minutely examined.. These salts may be divided into a few 
characteristic groups, the salts of which are isomorphous. 

I. Alkaline uranyl acetates of the generaIformulaM'OXc,U0 2 (02n) 2 , 
which, with the exception of the thallium salt, contain one atom of 
the metal to one of uranium ; the sodium and the ammonium salts are 
anhydrous ; the potassium and silver salts contain 1 mol. H 2 0. The 
sodium salt belongs to the regular, the rest to the quadratic system ; 
the potassium and silver salts are isomorphous; an octohedron of the 
silver salt with axial ratio a : a : fc corresponding to that of the potas¬ 
sium salt with axial ratio a: a: c. 

II. Acetates of uranyl and the alkaline earths of general formula 
M // (02 c)2)2U0 2 C05!c 2)2 + 6H 2 0, form an isomorphous group. 

III. Acetates of uranyl and other dyad metals are separable into 
three sub-groups of general formula, M''(0ln) 2 ,U0 2 (0Ac) 2 -f- 6H 2 0; 
M(0X5) 2 ,2U0 3 (0£S) 3 -f 7H 2 0; and M(0£5) 2 2U0 2 (0£5) 3 + 12H 3 0, 
all of which crystallise in the trimetric system. To the first class belong 
a manganese and a cadmium salt, with an axial ratio 0*63 : 1 : 0*39 ; 
to the second class belong magnesium, zinc, nickel, cobalt, and iron 
salts, with an axial ratio of 0*875 : 1:0’95 ; and to the third class belong 
a magnesium and a manganese salt with an axial ratio 0*75 :1: 0*5. 

As regards the method used for the analyses of these salts, some 
remarks are added with reference to the separation of the other 
metals from uranium. The alkali metals are best separated by heating 
tne alkali uranate, M 2 U 2 0 7 , with ammonium chloride in a current of 
hydrogen. From the resultant substance, water extracts the chloride 
of the alkali; thallium is precipitated by potassium iodide; the alka¬ 
line earths and lead by sulphuric acid in presence of alcohol. It is 
separated from magnesium by ammonium sulphide, from manganese, 
and zinc by decomposition of the solution with excess of ammonium 
carbonate, and subsequent precipitation with ammonium sulphide. 
Kiekel and cobalt can be separated by barium carbonate, but this 
method cannot be applied in the case of magnesium and zinc. 
Cadmium and copper can be separated by hydrogen sulphide and can 
be determined as sulphides. V. H. V. 

Perkin’s Reaction in the Paraffin Series. By A. Sohneeoans 
(Annalen, 227, 79—96).— Nonylenic acid , C 6 Hi 3 *CH : GHrCOGH, is 
obtained in small quantity by heating a mixture of oenanthaldehyde 
with acetic anhydride and sodium acetate at 160—170° for 30 hours. 
It forms a colourless oily liquid of tallow-like odour, scarcely soluble 
in water. It distils readily with steam, but cannot be distilled alone 
at the ordinary pressure without some decomposition. The calcium, 
barium, silver, and lead salts are described. NTaseent hydrogen 
has no action on the acid, which, however, unites with hydrobromic 
acid to form bromononylic acid, C 8 Hi 6 BrOOOH, a thick pale yellow 
liquid, soluble in soda to a clear solution; this, on gently heating, is 
decomposed with separation of an oil, probably an octylene. 

An odylenic acid , C 8 H u 0 2 , was prepared in manner similar from 
valeraldehyde, but was not further examined. 
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Hexylparaconic acid, CO<^ | j is obtained by beating a 

0—CH* Cell w 

mixture of cenantbaldehyde, acetic anhydride, and sodium succinate 
for 20 hours at 110—120°- It crystallises in long thin colourless 
needles, melts at 89°, and is sparingly soluble in cold water, mode¬ 
rately soluble in alcohol, ether, chloroform, and carbon bisulphide. It 
is monobasic; the calcium and silver salts are described. When heated 
with bases, salts of the dibasic hexitamalic acid are obtained ; of these, 
the calcium salt, CiiHi 8 0 5 Ca, the banum salt, C n Hi 8 0 6 Ba, and the 
silver salt, CnHigOsAga, are described. When distilled, hexylparaconic 
acid is decomposed into carbonic anhydride, decylenic acid, and, in 
small quantity, hexylbutyrolactone. 

Decylenic acid , C 9 H 17 *COOH, forms a colourless oil at ordinary 
temperatures, but can be solidified on cooling, and then melts at 10°; 
it is readily volatile with steam. It is not identical with the other 
acids of the same empirical formula that have been previously 
described. The barium salt, (CioH 17 0 3 ) 2 Ba 5 crystallises in colourless 
needles; the calcium and silver salts were also prepared. When 
treated with hydrobromic acid, the free acid is converted into bromo - 
capric acid , a pale yellow oil heavier than water. 

Hexylbutyrolactone (decyllactone), Ci 0 H 8 O 2 , is most readily prepared 
by the action of dilute aqueous sodium carbonate on bromocapric 
acid. It is a colourless oil, of peculiar soap-like odour, and is very 
sparingly soluble in water. 

^Sydroxydecylic acid, C 6 Hi 3 *CH(OH)*CH 2 , CH 2 *COOH, is obtained 
by heating decyllactone with barytaswater ,* it is crystalline, and is 
very readily reconverted into decyllactone and water. The barium 
salt, (C 1 oH 19 0 3 ) 2 Ba -f H 2 0, crystallises in stellate groups of rhombic 
tables. The silver salt, Ci 0 Hi 9 O 3 Ag, forms small white needles. 

A. J. GL 

Homologues of Glycidic Acid. By Melikoff (Bull Sac . GMm,, 
43,115).—Propyleneoxycarboxylic acid crystallises in rhombic prisms, 
and melts at 84°. It is soluble in ether and in water, and is unaltered 
by the air; it does not give a red colour with ferric salts. The chlor- 
hydroxybutyric acid obtained from this compound (Abstr., 1884, 
1301) crystallises in long prisms, melts at 62--63 0 , is unaltered by 
exposure to air, is not hygroscopic, and dissolves in all proportions in 
water, alcohol, and ether; the zinc and calcium salts have been 
obtained. By the action of alcoholic potash, propyleneoxycarboxylic 
acid is obtained. Propyleneoxycarboxylic acid is acted on by hydrogen 
bromide, bromhydroxybutyric acid being formed. This compound 
crystallises in long prisms, melts at 90% and is identical with the acid 
obtained by E!olbe by the action of water on dibromobutyric acid. 
The chlprhydroxyisobutyric acid obtained by the action of hydrogen 
chloride on metoxyaerylic acid is identical with the acid obtained by 
the action of hypochlorous acid on metacry lie acid. Bromhydroxyiso- 
buiyricaeid obtained in a similar manner crystallises in long prisms, 
melts atlOl 0 ; is insoluble in water, alcohol, and ether, and is iden- 
Kplbe’s iso-acid. By treating metoxyaerylic acid with 
the ammonium salt of aTmdohydroxyisobutyriQ acid is 
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obtained. The free acid formed on treating tbe lead salt witb 
hydrogen sulphide crystallises in microscopic crystals, is only slightly 
soluble in water, and is isomeric with amidohydroxybutyric acid ; it 
forms compounds with acids. The chloride, C 4 H 9 N0 3 HC1, forms 
large prisms, soluble in water. 

On heating metoxyaerylic acid with water at 100°, a-methyl- 
glyeerie acid is obtained, crystallising in prisms; it melts at 100°, 
is easily soluble in water, and slightly so in ether; the potassium, 
calcium, and silver salts have been prepared. When the potas¬ 
sium salts of glycidic, metoxyaerylic, or propyleneoxycarboxylic acids 
are heated in sealed tubes, with equal quantities of water, the two 
first acids are soon entirely transformed into the potassium salts of 
the, corresponding glyceric acids, whilst it is necessary to heat it for 
16 hours to effect a similar transformation in the case of the pro¬ 
pyleneoxycarboxylic acid. By the action of hypochlorous acid on iso- 
croionic acid, an uncrystallisable liquid is obtained; on saturating this 
with zinc carbonate, two zinc salts are formed: one is crystalline, and 
yields a cblorhydroxybutyric acid identical with the compound obtained 
by tbe action of hydrogen chloride on propyleneoxycarboxylic acid, 
whilst the second zinc salt forms a resinous mass, and yields a liquid 
acid, which is difficultly crystallisable, and by the action of alcoholic 
potash is converted into the potassium salt of butylglycidic acid ; the 
free acid is a thick liquid; it combines witb the elements of water, 
forming an acid similar to that described by Hanriot as butyiglyceric 
acid; when acted on by hydrogen chloride, this acid yields chlor- 
hydroxyisobntyric acid. A. P. 

Etliylic 7 -Hydroxyvalerate and 7 -Hydroxyvaleramide. By 
E. L. NTeugebauer ( Annalen , 227, 9 7 —106 ).—Bthylic yhydroxy- 
valerate , HO'CHMe'CH^CH^COOEt, is prepared by dissolving valero- 
laetone in a slight excess of soda, neutralising with nitric acid, 
adding silver nitrate, and digesting the silver normal 7 -hydroxy- 
valerate so formed with about three-fourths of the calculated amount 
of ethyl iodide. It forms a colourless mobile liquid of faint ethereal 
odour, is soluble in alcohol and ether, but insoluble in water. On distil¬ 
lation it is in great part decomposed into alcohol and valerolactone. 

7 -Hydroxyvaleramide, HO-CHMe'CHs'OHa-OONHz, is obtained by 
the action of gaseous ammonia, or better, of alcoholic ammonia, On 
ethylic 7 -hydroxy valerate; it is also readily formed by the action of 
alcoholic ammonia on valerolactone. It crystallises in white plates, 
melts at 50°, is soluble in water and alcohol, and insoluble in ether* 
benzene, and carbon bisulphide. Ammonia is evolved when it is 
heated at 110°, and at 206° valerolactone distils, accompanied by very 
small quantities of the amide; It is decomposed by acids and bases. 

■ . A. J. Gk 

Action of Phosphorus Pentachloride on Succinyl Com¬ 
pounds and on Tartaric Acid. By B. Kauder (J. pr. Ohem . [2], 
31* 1—36). —By the action of phosphorus pentachloride in excess on 
succinic acid at 230°, a liquid is obtained haying the composition 
0*01*0, and boiling at 194—214° ; it is a mixture of two isomerides, 
for by distiOation with steam a solid substance is isolated, melting at 
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41°, boiling at 209°, and also having the composition CiCleO. Either 
the liquid or the solid modification, when heated with strong sul¬ 
phuric acid, yields a white very hygroscopic crystalline substance; 
this when heated loses water, and yields a sublimate of an anhy¬ 
dride, aCIA, melting at 119*5°, and easily reconverted into the 
original hygroscopic acid; these two substances seem to be dichlor- 
maleic acid , C 2 Cl 2 (COOH) 2 , and dichlormaleic anhydride , G 2 C1 2 (C0) 2 0. 
The silver and dimethyl salts of the acid are described (compare 
Oiamician, Ber., 16, 2396). Neither of the chlorides CAeO are decom¬ 
posed by contact with water, or even by aqueous soda; no clue to 
their constitutions was obtained by the action of reducing agents. The 
action of ammonia on the liquid chloride is very energetic; a liquid 
boiling at 210—240°, free from nitrogen, is first formed; by further 
action of ammonia at 140° the whole is decomposed. The solid chlo¬ 
ride scarcely reacts with ammonia, until heated above 130°. Ethyl- 
amine decomposes the liquid, but not the solid chloride. Aniline 
in alcoholic solution reacts with the liquid chloride, yielding an 
anilidic acid; the solid chloride is not acted on. The liquid and solid 
chlorides may be called a- and jS-dichloromaleic tetrachloride respec¬ 
tively, but the function of the oxygen-atom cannot be determined. 
This last atom of oxygen may be removed by the further action of 
phosphorus pentachloride, but the molecule is then resolved into 
2 mols. of hexachlorethane. 

Phosphorus pentachloride acts on phenyl-succinimide, forming 
dkhbromaleic fhenylimide, C1C1 2 ‘. (CO) 2 *. NPh, melting at 201°, and 
subliming easily, and a perfectly amorphous body of unknown com¬ 
position. 

Chlorine acts readily on succinyl chloride ; the product, after heating 
with excess of methyl alcohol, deposits needles of methyl fumarate, 
G 2 H 2 (COOMe) 2 . This method may be nsed for the preparation of 
fumaric acid. By precipitating the mother-liquor with water, methyl 
monocklorofwnarate, C 2 HCl(COOMe) 2 , is obtained as an oil, boiling 
at 223—225°. By the action of water on the crude product obtained 
from succinic chloride, a mixture of fumaric, monochlorofumaric, 
and dichloromaleic acids is formed, from which monochlorofumaric 
acid, C 2 HCl(COOH) 2 , may be isolated by repeated recrystallisatiou. 
It melts at 191°, without the formation of an anhydride, and is very 
soluble in water. 


By acting with phosphorus pentachloride on tartaric acid, and with 
methyl alcohol on the product, which contains monochlorofumaryl 
chloride, C 2 HC1(C0C1) 2 , methyl monochlorofumarate is obtained. 
The ethyl salt has been similarly prepared by Perkin and Duppa, 
but described as being derived from maleic acid. Monocbloromaleic 
acid has, however, been prepared by Garins; it melts at 171—172° 
and easily forms an anhydride ; further, it is distinguished from mono- 
eyorofumaric acid by the different solubilities and amounts of water 
of crystaffisation contained in its salts. Carius describes the salts 
COQKAHChCOOH + H s O and C 2 HCl(COO) 2 Ba + 5H 2 0, whereas 
mpBoefeiorofumaric acid yields the salts COOKAHCl-COOH and 
+ 3H 2 0; the silver salt is also described.' 
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Vinaconic Acid. By F, Boder ( Annalen , 227, 13—25).—The 
results of this investigation have been to some extent published by 
the author and Fittig (Abstr., 1883, 730; 1884, 295). The name 
vinylmalonic acid, formerly proposed for the acid, is now replaced by 
vinaconic acid . The preparation of vinaconic acid from ethylene 
bromide and ethylic sodomalonate has been already described. It 
crystallises in thin needles melting at 139°. The barium salts, 
CsB^ChBa and (CsHjO^Ba + 4H a O, and silver salts, CsHaOiAgs and 
CsHsChAg, are described. Bromethylmalonic acid (loo. cit.) forms 
nodular crystals melting at 116°. Vinaconic acid when distilled 
yields butyrolactone and carbonic anhydride. A. J. Gr. 

Constitution of Vinaconic Acid. By B. Fittig (Annalen, 227, 
25—31).—The author points out that Perkin’s trimethylenedicar- 
boxylic acid (Abstr., 1884, 832) is identical with Roder’s vinaconic 
acid (preceding Abstract). He disputes the accuracy of the formula 

CH t 

< CH 2 >C(COOH) 2 ; assigned to the acid by Perkin, and regards the 

evidence as pointing to the constitution CH 2 I CH*CH(COOH) a . 

A. J. G. 

New Compounds of Bismuth. By A. Cavazzi ( Qazzetta , 14, 
289—291).— Neutral bismuth citrate , BiC 6 H 3 07 , is obtained as a white 
granular powder by boiling together solutions of bismuth nitrate and 
citric acid; it dissolves readily in ammonia, and from the solution 
there separates a basic bismuth citrate in the form of a gelatinous 
precipitate. On boiling the neutral bismuth citrate with ammonia, 
according to the conditions of the reaction, there are obtained two 
ammonium bismuth citrates, 

Bi0(NH 4 ) 2 C fl H 8 0 7 and HBi 0 (NH*)CeH 50 t . 

Basic bismuth phosphate, 2BiP0 4 ,3Bi 2 0 3 , Is obtained by precipitating 
an ammoniacal solution of bismuth citrate by sodium phosphate; it is 
a white powder, insoluble in water, soluble in hydrochloric and nitric 
acids; it is infusible, but readily reduced. 

Basic bismuth arsenate, 2BiAs0 45 3Bi 2 0 3 , obtained in manner similar 
to the phosphate, is a gelatinous substance, resembling the phosphate 
in its properties. V. H. V. 

Levonic Acid. By B. Wiederholi) (Qhem. Oentr 1884, 971— 
972).—The author gives this name to an acid which he has obtained 
by heating levulose with baryta-water or solid barium hydroxide. 
The acid is a yellowish-brown powder, of the composition CuH ia G a + 
3H 2 0, which is decomposed on heating. It is easily soluble in alcohol 
and water. Many of its salts were examined, but they are mostly 
basic, and not very well characterised L. T. T. , 

Atripaic Add, a mew Organic Acid from the Sugar-cane. 
By W. Savary ( Qhem . Gmtr., 1884, 968 — 969). — The author, has 
isolated this acid from the lime-sludge obtained in the manufacture 
of sugar. The lime was accurately determined, and just enough sul¬ 
phuric acid and water stirred in to yield crystalline gypsum. The 

vol. XLVni. 2 y 
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dry porous mass was then extracted with boiling alcohol, when the 
above, and other organic acids were dissolved out. The acid in ques¬ 
tion was isolated by means of its ethyl salt, which boils at about 
184—188°. When pare, atripaic acid forms monoclinic prisms of the 
formula C 6 H 6 0 i 2 + 6H 2 0, which lose water at 100° and leave atripaic 
acid hydrate as a white powder. The acid melts at 98° in its water 
of crystallisation, and.when heated more strongly, partly sublimes in 
the form of its anhydride, but the greater portion is decomposed. It 
forms crystalline salts with the alkalis, insoluble salts with the alka¬ 
line earths. -The author considers the formula of the anhydride to be 
G 6 (H0)c 0 6 . When treated with sodium amalgam it did not, how¬ 
ever, yield grape-sugar, as the author expected, but hydroxy citric 
acid, C 6 H 8 0 8 . The author is continuing his researches on this acid. 

L. T. T. 

Decomposing Action of Aluminium Chloride on Hydro¬ 
carbons. By C. Briedel and J. M. Crafts. (Gompt. rend., 100, 692— 
698).—On heating hydrocarbons which contain both aromatic and 
paraffmoxd groups with aluminium chloride, their molecules are dis¬ 
integrated with replacement of the complex groups by hydrogen. 
Thus, under these conditions, triphenylmethane, diphenylhexaraethyl- 
benzene, and durene yield benzene. 

Conversely, naphthalene gives isodinaphthyl together with its 
hydrides; benzene gives toluene and ethylbenzene together with 
diphenyl, and toluene gives xylene and ethyltoluene together with 
ditolyl. Thus there is a disintegration of a certain number of mole¬ 
cules of benzene with formation of methyl and ethyl groupings; 
whilst at the same time there is an interchange of hydrogen for phenyl, 
these changes being due to a concomitant hydrogenation on the one 
hand, and dehydrogenation on the other. According to the theory 
put forward by the authors in their experiments on the synthesis of 
hydrocarbons by means of aluminium chloride, there occurs a change 
of hydrogen in the hydrocarbon, and of chlorine in the aluminium 
chloride, thus: C 6 H 6 -f A1 2 C1 6 = Al 2 Cl 6 Ph + HC1. The decomposi¬ 
tion of hydrocarbons described above may probably be explained by 
an analogous change, the compound AhClsPh yielding diphenyl and a 
lower chloride of aluminium, which is converted by hydrogen chloride 
into aluminium chloride and hydrogen. The separation of the par- 
affinoid groups may also be explained by the following reaction: 
PhMe + AljjCl® = PhAl 2 Cl e + MeCl, the methyl chloride, however, 
floes not appear as such, hut undergoes a further transformation 
(compare Anschutz and Immendorf, this voL, p. 269, and Jacobsen, 
p. 516). V. H, Y. 

Xylenes. By A. Colson (Bull. Soc. Chim 43, 6 —8).—Mono- 
bromo-ortho- and -meta-xylenes, C6H 4 Me*CH 2 Br, are prepared in a 
manner exactly similar to that used for the preparation of the dibromo- 
derivatives (Abstr., 1884, 1000 and 1313). The ortho-compound boils 
at about 220° and the meta-compound at about 212°. 
v Orihotolyl carbinol, C«H 4 Me*CH 2 *OH, is obtained by saponifying the 
efetresponding bromide with a large excess of a solution of potassium 
Carbonate, the, alcohol being then separated from the aqueous solution 
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by saturation with potassium chloride or carbonate, when the alcohol 
rises to the surface; it is a white crystalline body, melts at 34*2°, is 
soluble in 100 parts of water at 12°, more soluble in hot water or in 
ether; it boils at 216—217*5°. When oxidised with permanganate, it 
yields orthotoluic acid. 

Metatolijl carbinol , obtained in a similar maimer, is a liquid boiling 
at 216—217*5° under a pressure of 758 mm.; it has a sp. gr. of 1*028 
at 12°, and is soluble in 80 to 100 parts of water at 12° ; it is more 
soluble in hot water and in ether. It could not be solidified. 

A. P. 

Action of Chlorine on Cymene. By G. Errera (Gaezetta, 14, 
277—289).—-As the author obtained a chlorocymene amongst the 
products of the chlorination of cymene from camphor (Abstr., 1884, 
300), he has more carefully examined the constitution of this sub¬ 
stance by a comparison of its reactions with those of the chlorocymene 
obtained directly by the action of hydrochloric acid on cymyl alcohol. 
It appears that the portion of the product of the chlorination of 
cymene, which boils between 225—229°, consists of three isomeric 
monochloro-derivatives. One of these is identical with the chloro- 
cyraene obtained from cymyl alcohol, and is readily oxidised into 
cumaldehyde and acids; its constitution is thus represented by tbe 
formula CeHiPr^CHsCl. It is converted slowly by boiling, but more 
rapidly in the presence of metallic chlorides into a hydrocarbon, 
C 2 oH w , a yellowish solid melting at 90* and boiling above 360°; its 
constitution is possibly expressed by the formula 

0 6 H 3 Pr<g| 2 2 >CeH a Pr; 

with nitric acid, it yields a dinitro-derivative, C 2 oH ; > 4 (NOj ! ) a . This 
chlorocymene is converted by alcoholic potash into the corresponding 
ethyl ether, Ce^PrCHa'OEt, a liquid boiling at 227°, and readily 
converted by metallic chlorides into the hydrocarbon 

Of the two other chlorocymenes obtained in the above reactions, 
both being probably represented by the formula Cs^Me’CaHftCl, one 
is converted by alcoholic potash into para-allylmethylbenzene, 

C 6 H 4 Me*C*H a , 

a colourless liquid boiling at 192°, and transformed by contact with 
calcium chloride into a solid polymeride, wCtoHu, which, by distilla¬ 
tion, is reconverted into the primitive hydrocarbon. The third chloro¬ 
cymene is unaltered by alcoholic potash. V. H, V, 

Derivatives of Triphenylcarbinyl Bromide. By W. Allen and 
A. Kolliker (Annalen, 227, 107 — 118). — When carefully dried 
ethylic acetosodacetate is suspended in ether and treated with tri- 
phenylcarbinyl bromide, a compound of the formula 

COMe-0(CPh 3 ) 8 -COOBt 

is obtained; it forms colourless crystals and melts at 159*5—100*5", 
When saponified, it yields triphenylcarbinyl ethyl ether $ this melts at 
83°, and not at ,78°, as stated by Hemilian (this Journal, 1875,153). 

■ ; .. 1 ■ ■ a. j. g. 
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Phenyl Cyanate. By F. Gtjmpeet (/. pr. Qhem . [2], 31, 119—: 
121).—Hofmann has shown that phenyl cyanate unites directly with 
primary alcohols to form urethanes; the author finds that it also 
unites with secondary and tertiary alcohols in a similar manner. 
Thus phenyl cyanate reacts with isopropyl alcohol to form isopropyl 
phenyloarbamate, NHPlrCOOPr^, which crystallises from alcohol in 
white needles melting at 90°. With phenol it forms phenyl plienyU 
carbamate , NHPlvCOOPh, which crystallises in white needles melting 
at 125°. Phenyl cyanate does not, however, react with orthonitro- 
phenol or picric acid. Phenyl cyanate unites directly with isatin when 
heated with it at 100°, forming a compound crystallising in yellow 
needles, and melting at 180° with decomposition into phenyl cyanate 
and isatin. This compound dissolves in caustic soda, and on adding an 
acid, a compound is precipitated which crystallises from alcohol in white 
needles, melting at 187°, and having the composition Ci 6 H lfi br 2 0 2 . 

Phenyl cyanate, when heated with phosphoric chloride, gives phos¬ 
phorus oxychloride and a chlorine-compound, which is not isocyan- 
phenyl chloride, jNPhCCl 2 ; but when heated with zinc-dust yields 
methylaniline. Phenyl cyanate, dissolved in chloroform, is attacked 
by chlorine and bromine. "When heated in sealed tubes at 170° with 
acetic anhydride, phenyl cyanate yields carbonic anhydride and acet¬ 
anilide ; the latter probably owes its formation to the action of acetic 
acid on diacetanilide, formed by the action of acetic anhydride on 
the phenyl cyanate, thus:— 

J£ 2 0 + PhCON = C0 2 + Ph]SrIc 2 . P. P. B. 


Action of Potassium Cyanide on Metadinitrobenzene. By 0 . 
A. Lobby de Bkuyn (Bee. Trav. GJdm 2, 205—237).—When meta¬ 
dinitrobenzene (1 mol.) is allowed toact on potassium cyanide (1 mol.) 
in alcoholic solution, potassium nitrite, a red colouring matter, and a 
colourless substance, CgHsl^Oa, crystallising in slightly yellowish 
scales melting at 137°, are formed. The reaction takes place at the 
ordinary temperature, more readily on heating. If the potassium 
cyanide is dissolved in methyl alcohol instead of in ethyl alcohol, the 
colourless scales are replaced by a substance, C 8 H 6 N a 0 3 , melting at 171°. 
The ethyl-derivative, CgHsNsOa, is soluble in cold chloroform, acetone* 
and ethjd acetate, and in boiling alcohol, acetic acid, nitric acid, and 
carbon bisulphide, very sparingly so in water. It sublimes with diffi¬ 
culty, and always with partial decomposition. It is decomposed on 
distillation. The methyl-derivative, C e H 8 br 2 0 3 , crystallises in long 
pliant needles, and very closely resembles the ethyl-derivative. The 
colouring matter obtained when ethyl alcohol is employed in the above 
reaction, forms a shiny, black, amorphous mass, which contains potas¬ 
sium. It dissolves in ■ alcohol to a red solution which dyes silk and 
wool; in water it dissolves to a brownish-red solution. That- obtained ; 
in the methyl alcohol reaction gives a purer coloured alcoholic solution. 

When heated with concentrated hydrochloric acid in closed tubes 
■M.'Mftr- 170?, both compounds yield metanitrophenol. When 

C0 . m P 0ttIlds yield small quantities of 
having the formal® OaH^O* and C,H^N a O* 
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-respectively. The principal products are, however, two barium 
derivatives, which have not yet been obtained in a pure state. 

When a solution of the methyl-derivative, CaHeNaCL, in methyl 
alcohol is heated with potash, a compound, C0H9NO2, is produced, 
which crystallises in prismatic needles melting at 118°, and is soluble 
in alcohol and chloroform ; it boils at about 310°. Potassium nitrite is 
formed in this reaction, so that the reaction would appear to consist 
of a displacement of NO a by CH 3 . When heated with hydrochloric 
acid at 170° this compound yields resorcinol. When heated with 
baryta, or fused with potash, a compound of the composition of a 
dihydroxybenzoic acid is formed. This acid appears to be the /3-meta- 
dihydroxybenzoic acid of Senhofer and Brunner (Abstr., 1881, 265), 
which Tiemann and Parrisius (Abstr., 1881, 73y), have proved to 
have the constitution [COOH r OH : OH = 1:2: 6]. With strong 
nitric acid, this compound yields a substance, CoHgNgOa, crystallising 
in needles which melt at 111°. 

Under similar conditions, methyl alcohol and potash yield with the 
ethyl-derivative a substance, CioHnNCL, which crystallises in prismatic 
needles or large plates melting at 66°, and is soluble in benzene, chloro- 
form, acetone, &c. Ethyl alcohol, potash, and the methyl-denvativo 
appear to yield the same compoxind. 

Ethyl alcohol, potash, and the ethyl-derivative form a compound, 
CiiH 13 N0 2 , which crystallises in aggregated needles melting at 122°, 
and easily soluble in benzene, chloroform, acetone, and carbon bisul¬ 
phide. It is noticeable that the compounds containing two similar 
radicles have much higher melting points (118 05 and 122°) than that 
containing two different radicles (66 w ). The two former compounds 
are also less soluble than the latter. All three (or four) compounds 
boil at about 310° under partial decomposition. 

From a careful consideration of all the reactions just described, the 
author believes the two crystalline derivatives to be ymthmij* and 
ethoxy-nitrobenzeneniirUes , N02*06H 8 (0R) , CN, and of the* constitution 
[ON : NOa : OR = 1:2:6]. Ii. T, T. 

Displacement of the N0 2 Group by an Oxyal&yl-group, By 

‘O. A. Lobby db Bruyn (JReo. Trav. Qhim 2, 235—237).—The author 
calls attention to the examples in the preceding Abstract of the 
replacement of a nitro-group by an oxyalky 1-group when the nitro¬ 
compound is treated with potash and an alcohol. Nitro-corapouuds 
when treated with alcoholic potash usually yield azo-derivatives, but 
in all cases potassium nitrite is formed at the same time, and the 
author finds that ortho-dinitrobenzene yields orthonitranisoil with 
potash and methyl alcohol, and ethyl orthonitrophenyl ether with 
potash and ethyl alcohol. L. T. T. 

Action of Potassium Cyanide on Ortho- and Para-dinitro¬ 
benzene, and Separation of Orthodinitrobenzene from its 
Isomerides. By C. A. Lobby m Bruyn (Rec. Trw. Ohim ., 2, 288— 
240).—When heated with an alcoholic solution of potassium cyanide, 
orthodinitrobenzene yields only a traoe of potassium nitrite, almost 
the whole of the orthodinitrobenzene remaining unchanged. Potassium 
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cyanide does not act on paradinitrobenzene at ordinary temperatures, 
but if the mixture is boiled, potassium nitrite and a substance of an 
aromatic odour are formed. Tbe latter substance is crystalline and 
melts at 59°. It is therefore not formed by the displacement of one 
of the K0 2 groups by OS’, as paranitrocyanobenzene melts at 147°. 
The author did not obtain sufficient substance for further investi¬ 
gation. - . 

The inactivity of orthodinitrobenzeue towards potassium. cyanide 
may be utilised to separate it from its isomerides. The mixture is 
digestedwith an alcoholic solution of potassium cyanide and, when all 
action has ceased, evaporated to dryness. The residue is dissolved in 
nitric acid of sp. gr. 1*35, the solution poured into water, and the pre¬ 
cipitate which forms is filtered off and distilled with steam: orthodi¬ 
nitrobenzene then passes over in a pure state. h. T. T. 

Action of Hydrogen Peroxide on the Phenols. By Martinon 
(Bull. Soc. Chirn.) 43, 155—158).—If during the gradual addition of 
an aqueous solution of hydrogen peroxide in the cold to pure phenol, 
the solution is kept neutral or only slightly acid, and the temperature 
afterwards raised to 80—90°, the mixture cooled, filtered, and the 
clear solution treated with acetate of lead, a precipitate of the lead 
compound of catechol is thrown down, from which pure catechol may 
be obtained. Quinol is obtained by extracting with ether the aqueous 
solution filtered from the lead salt. Quinone is also formed in the 
reaction. -Besorcinol yields analogous reactions, but not so readily. 

A. P. 

Bromoxytnbromophenol. By E. Werner ( Oomph rend 100, 
799—801).—By the action of bromine in excess on the phenols, four 
atoms of hydrogen are replaced by the bromine, of which three 
hydrogen-atoms are in the hydrocarbon, and one in the hydroxyl- 
group. Thus from phenol there is formed bromoxytribromophenol, 
CeHaBrs’OBr, crystallising in scales; this substance is gradually 
decomposed by water; it Eberates iodine from potassium iodide. As 
a mean of .three different experiments, evolution of heat of 73'7 cal, 
resulted from the equation 0 6 H 6 0 + (4Br 3 + wBr) diss. = (4HBr 
+ wBr^ diss. -f C 6 H2Br*0(sol). = + 73*77 cal. Comparing this 
value with those of Berthelot and the author for the substitution of 
one to three atoms of hydrogen by bromine, it is found for each of the 
three phenylic hydrogen-atoms substituted 20—26 cal. are evolved, 
but for the fourth, or oxylic, only 5*3 cal., a result in accordance with 
the unstable character of the resultant bromoxybromophenoL 

V. H. Y. 

Migrations in Benzene Ortho-di-derivatives. By W. Bottcher. 
( Ghem , Gentry 1884, 898—-899).—The author has repeated Hubner’s 
experiments on the reduction of orthonitrophenyl benzoate (Abstr., 
1882, 506) with tin and hydrochloric acid* In his first experiment, 
he obtained anhydrobenzamidophenol exactly as described by 
Hubuerv In another, where he precipitated the tin from the hot 
solution, he obtained a benzamidophenol, OH-GeH^NHBz, 
167°,as well as the anhydro-derivative. The benzamido- 
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phenol is derived from the anhydro-compound first formed by the action 
of the hydrochloric acid liberated by the hydrogen sulphide. The 
phenol is converted by distillation into the anhydro-componnd, from 
which it may be again obtained by digestion with hydrochloric acid. 
Thus the benzoyl-group has migrated from the oxygen-atom in ortho- 
nitrophenyl benzoate to the nitrogen-atom in bonzamidophenol. It 
is undoubtedly due to the formation of the intermediate anhydro- 
componnd that this transposition is possible, thus:— 

- H 2 0 = CaH 4 <§>C.Ph + H a O = 

Orthonitrophenyl Anhjdro.benz- Orthobenzamido- 

benzoate. amidophenol. phenol. 

# An attempt to produce a similar migration in the case of ortho¬ 
nitrophenyl acetate proved fruitless. But a-nitro-$-naphthyl benzoate, 
NH 3 *Cj 0 H 6 *OBz (melting at 142), yielded, on reduction with glacial 
acetic acid and zinc-dust, a mixture of the anhydro-base, bemenyl - 

v-amido-fi-naphiliol, Ci 0 H 6 <^^>OP1i (colourless needles melting at 

136°), and a-bmzayndo-fi-naphthol, OH*C 10 H 6 *NHSz, small colourless 
scales, melting at 245°. The benzamidonaphthol is converted into the 
anhydro-base by careful heating. The solutions of these compounds 
show a blue fluorescence. 

«-Nitro-/3-naphthyl acetate, on reduction, yields a mixture of ethenyl - 
amidonaphthol, Ci 0 H 6 <^>CMe 5 an oil having the odour of anise, 

and x-acetamido-fi-naphthol, OH*C 10 H 6 , ]N'HZc (scales melting at 
225°). The acetamido-naphfchol yields the anhydro-base by sublima¬ 
tion, but is re-formed when the aqueous solution of the sulphate of 
that base is heated. L. T. T. 

Derivatives of Carvacrol. By Poleck and Lmm (Okm, Qentr ,, 
1884, 787—788).—The sodium-derivative of carvacrol was obtained 
by the action of sodium on a solution of carvacrol in light petroleum. 
It is a white amorphous powder, which readily absorbs water and 
carbonic anhydride. When heated at 100° with ethyl iodide, it yields an 
ethyl ether which is a mobile oil, lighter than water, and boils at 235°, 
When treated with acetic or benzoic chloride, carvacrol yields the 
acetate or benzoate. Both of these salts are thick oils, heavier than 
water. When subjected to Tiemann and Reimer’s reaction with 
potash and chloroform, carvacrol yields an oil of the formula 
OH*C l0 H ia *COH, which possesses the properties of an aldehyde. When 
exposed to the air, this aldehyde absorbs oxygen, and is converted 
into the corresponding acid, OH»C 10 Hi 2 -COOH, which crystallises in 
small .silky needles ; this acid is not identical with Kekul4’s carva- 
crotinic acid, obtained by -the action of sodium, on carvacrol in the 
presence of carbonic anhydride. The melting point of the latter acid 
is 136°, that of the authors’ acid 80°. Kekul^’s acid gives a violet, 
the other a green coloration with ferric chloride, Both isomeric 
acids are sparingly soluble in water, easily so in alcohol and ether. 
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The aldehyde described above, when , treated with hydroxylamine, 
yields an acetoxime , which crystallises in small needles. ^ ^ 

Non-existence of Pentanitrodimethylaniline. By P. van 
Bombubgh (Bee. Trav. Ohim ., 2, 304—807).—Michler and Salath6 
(Abstr., 1880, 108) and Michler and K. Meyer. (Abstr., 1880, 108) 
have described a pentanitrodimethylaniline obtained by the oxidation 
respectively of naphthyldimetbamidophenylsnlphone and diphenyl- 
dimethamidosulphone by means of fuming nitric acid. As this 
substance appeared to resemble trinitromethylnitramline, 

C 6 H 2 (N0 2 ) 3 *NMe‘N0 2 , 

lately obtained by the author (Bee. Trav. Chim., 2, 108), he has 
repeated Michler and Meyer’s work. He finds the substance in 
question (and therefore also that obtained by Michler and Salath4) is 
trinitromethylnitraniline, and not pentanitrodimethylaniline. It forms 
yellow crystals melting at 127°. L. T. T. 

Derivatives of Amidoazobenzene. By G. Bebju (Chem. Gentry 
1884, 871).— Acetylamidoazobe?izene , PhN a *C 6 H4*NHXc, prepared from 
amidoazobenzene and acetic anhydride, forms yellow needles melting 
at 148°. "When treated with methyl iodide, amidoazobenzene yields 
monomethamidoazobenzene , Ph]Sr 2 *C 6 H4*NHMe, crystallising in red 
needles, melting at 108°, and yielding a hydrochloride in the form of 
violet needles. The acetyl-derivative forms silky needles, melting at 
139°. Dimeihamidoazobenzene may he obtained by the action of 
methyl iodide on the monomethyl-derivative, or still better by acting 
on diazobenzene with dimethylaniline. It yields orange needles melt¬ 
ing at 117°. When heated with methyl iodide in closed tubes at 100° 
it forms azohenzenetrimetbylammouium iodide, PhN 2 *C 0 H4*NMe 3 I, 
which crystallises in flesh-coloured flakes, melting at 273—274°. It 
is not decomposed by potash or soda. 

When henzaldehyde is gently heated with amidoazobenzene, it yields 
benzylideneamidoazobenzene , PhlSi^CeH^N! CHPh, which crystallises 
in orange needles, melting at 128°. Hydrochloric acid breaks it up 
again into its constituents. A dilate alcoholic solution of bromine 
converts amidoazobenzene into dibromamidoazobenzone, Ci 2 H fl N 8 Br 2 , 
crystallising in yellow needles, and melting at 152°. When reduced 
with tin and hydrochloric acid, amidoazobenzene yields aniline and 
parapbenylenediamine. With a solution of phosgene gas in benzene, 
amidoazobenzene yields mrbamidoazobenzem , CO (NH-C 6 H4'N‘ 2 Ph) 2 , 
which forms microscopic yellow flakes, melting at 270°, but is not 
capable of forming salts. With an alcoholic solution of phenyl thiocar- 
bimide, amidoazobenzene yields yellow microscopic scales of amidazo- 

benzene-phenylthiocarbamide, HHPh'CS'HH-OeHi^Ph (m. p. 270°) 

together with thiocarbamidoazobenzene, CS(HH*C 6 H4-H 2 Phj a , melting 
at im°: The latter compound loses its sulphur when heated with 
oxide and yields carbamidoazobenzene. L. T. T. 

of Isodinitrobenzene. By Golotjbot (Bull. Boa. 

011 isodimtrobenzene with tin and an 
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alcoholic solution of hydrogen chloride, a crystalline substance having 
the formula CuHioSTa is obtained; it is soluble in alcohol and in 
boiling acetic acid; when this compound is heated with alcoholic 
potash, an amorphous substance is formed. The compound, CuHioNa, 
does not combine with acids, but when heated with a slight excess of 
benzoic chloride at 100°, hydrogen chloride is disengaged, and a 
crystalline compound, CuHsNaBSs, is formed, melting at 239*5—240*5°, 
which on boiling with alcoholic soda is decomposed, benzoic acid and 
the compound Ci 4 H 10 N 2 being formed. The benzoic compound dis¬ 
solves in benzene, forming a very unstable additive compound, 

OuHaNjE* + C 8 H 6 . A. P. 

Derivatives of Orfchamidobenzamide. By A. Weddigk (J. p\ 
Ghewi. [2], 31, 124—126 ).—Acetyl orthmmdobenzamide, 
NH^CO'CeH^jSTHAc, 

is formed by the action of acetic anhydride on orihamido- 
benzamide, it crystallises from alcohol in thick shining colourless 
needles; it melts at 170—171°, and at the same time is resolved into 
water and anhydroacetyl orthamidobenz amide , CoHglNaO, which crys¬ 
tallises from alcohol in yellow, silky, lustrous needles melting at 228°. 
The anhydride forms salts with acids, the hydrochloride crystallises 
in long yellow needles. It dissolves in caustic soda, forming a yellow 
solution, from which the sodium salt is obtained in small needles. 

With formic acid, orthamidobenzamide yields a formyl-derivative, 
melting at 123°, converted by heat into the anhydride melting at 
209—210°. P. P. B. 

Azophenylacetic Acid. By Wittenberg (.Bull, Boc . 43, 

111).— Azophenylacetic acid, N 2 (C 6 H 4 *CHa , COOH) 2 , is prepared by 
reducing symmetrical nitrophenylacetic acid (m. p, 151°) by means of 
sodium amalgam; it resembles other azo-acids, is insoluble in hot water, 
slightly more soluble in hot alcohol (100 grams of alcohol dissolve 
0*375 gram), insoluble in ether and in benzene, and only very slightly 
soluble in chloroform. It is decomposed without melting at 300°. 
The potassium, sodium, silver, and barium salts were prepared. 

A# P. 

Cinnamic and Hydrocinnamic , Acids, and Faranitro- 
benzaldebyde. By M. Herzberg (Ohem. Gentr 1884, 35),— 
Ohlorocinnamic acid , CtjHiChCaH^OOOH, prepared from orthodiazo- 
cinnamic acid, melts at 200°, and when treated with phosphorus and 
hydriodic acid is converted into orthochlorophemjipropionic acid , 
melting at 96*5°. By heating orthodiazocinnamic acid nitrate with 
hydriodic acid, orthiodocmnamic acid, melting at 212—214°, maybe 
obtained, and from this iodophenylpropionic acid melting at 102—103°, 
which, however, by too long exposure to the action of hydriodic acid 
and phosphorus is converted into phenylpropionic acid. 

.From metanitrocinnamic acid (obtained by heating together meta- 
nitrobenzaldehyde, acetic anhydride and sodium acetate) motadiazo- 
cinnamic acid has been prepared, and from this, by similar methods 
to those used in preparing the orthn-compouads, the author has 
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obtained metachlorocinnamic arid, C 6 H i GI*C 2 H2*COOH J melting at 167°, 

- metachlorophenylpropioniG acid , melting at 78°, metiodocinnamic acid, 
meltino* at 182°, and metiodophenyl/propionic acid , melting at 65 
—66°,°this latter containing traces of phenylpropionic acid. The 
following para-compounds were also prepared: paraclilorocinnamic 
acid, melting at 240—242°, para-chlorophenylpropionic acid, melting at 
124°, paraiodocinnamic acid, melting at 255°, and paraiodophenyl- 
propionic acid, melting at 140—141°. 

Para-anetamidocinnamic acid, melting at 259—260°, is formed from 
paramidocinn ami c acid and anhydrous acetic acid; when acted on by 
faming nitric acid, it yields dinitropara-acetamidocinnamene 9 

NHl8-C fi H 3 (lsr0 2 ) 3 ‘CH *. CH 2 [C 2 H 3 : NHZc = 1:4], 

melting at 211—212°. By acting on acetamidocinnamic acid with 
fuming nitric acid at a very low temperature, the mononitro-acid is 
formed from which, by the action of sodium hydroxide, metanitro- 
paramidocinnamic acid, melting at 224'5°, may be obtained. By 
treating this substance with an alkaline solution of stannous oxide, it 
is converted into metaparadiamidocinnamic acid, melting at 167— 
168°. Bromine converts para-acetamidocinnamic acid into bromacet- 
amidocinnamene, melting at 182*5°. 

Paranitrobemaldoxime , NO./CeH^CH INOH [1:4], melting at 128*5°, 
is obtained by the action of hydroxylamine on paranitrobenzaldehyde. 
When treated with ammonium sulphide, it is converted into par- 
amidobenzaldoxime melting at 124*5°. On the addition of an excess 
of acid, it yields a red jelly or dark red needles which reflect a 
blue light. This appearance is characteristic of the para-compounds, 
whilst the isomeric ortho- and meta-compounds yield colourless salts. 
The red compound contains paramidobenzaldehyde, which crystallises 
in yellow needles and gives a red salt with hydrochloric acid. Para- 
aeetamidobenzaldehyde and paracetamidobenzaldoxime, melting at 
205—206°, are finally described. A. P. 

Nitration in the Side-chains of Aromatic Compounds. By 
H. Erdmanh ( Chem. Oentr 1884, 809).—By the action of nitro- 
methane on benzaldehyde, Priebs has obtained phenylnitroethylene 
identical with that which the author prepared (Abstr., 1884, 906) by 
acting on phenylisocrotonic acid with fuming nitric acid. By the 
nitration of ethyl paranitrocinnamate, Friedlander and Mahly (Per., 
18, 850) obtained an ethyl dinitrocinnamate in which the second nitro- 
gronp was also in the side-chain. The free acid evolved carbonic an¬ 
hydride when heated, and yielded paranitrophenylnitroethylene. By 
passing nitrous acid into a solution of cinnamic acid in dry ether, 
and distilling the product with steam, the author obtained phenyl¬ 
nitroethylene. The homologueB of cinnamic acid react in a similar 
manner. On reduction, phenylnitroethylene evolves ammonia, and all 
attempts to obtain the hypothetical cinnoline by the reduction of 

e * litroethylene proved unavailing. L. T. T. 

m of Phenylangelie and Phenylmethacrylic Acids: 
of Ethylphenyllactic Acid. By IV L. Slocum 
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(Amale?i, 227, 53—61).—The author has already shown (Abstr., 
1883,112) that phenylangelic acid is alone fonned by the action of 
benzaldehyde on a mixture of acetic anhydride and sodium butyrate 
at 100°, A mixture of benzaldehyde, acetic anhydride, and sodium 
propionate when heated at 100°, yields pure phenylmethacrylic acid. 
Phenyllactic acid is not formed by heating together a mixture of 
benzaldehyde, acetic anhydride, and sodium acetate at 125°, but 
cinnamic acid is alone obtained. The non-formation of phenyllactic 
acid is explained as probably due to the fact that in the presence 
of acetic anhydride, acetylphenyllactic acid is formed and suffers 
decomposition into cinnamic acid at 115—120°. A. J. Gr. 

Phenylhydroxypivalic Acid. By P. Ott ( Amalen , 227, 61 — 
79).—Phenylhydroxypivalic acid was prepared by Fittig and Jayne 
(Abstr., 1883, 471) by heating a mixture of isobutyric anhydride,, 
sodium isobutyrate, and benzaldehyde. It is not, however, formed 
directly, but is a decomposition product of phenylisobutyrozypioalio 
anhydride . This substance was only obtained in an impure state as 
an oil; when boiled with water, it yields the corresponding acid. 
Fhenylbutyroxypivalio acid , 04H 7 0*0*OHPh*CMe 2 ‘COOH, crystallises 
in needles, melts at 65°, is sparingly soluble in water, but readily in 
most other solvents. The barium salt, (CwHuAbBa + 211*0, the 
aalcium salt, (CipHisO^Ca -f 2H 2 0, and the silver salt, Ci5H 10 O 4 Ag, 
are described. When boiled with baryta-water, it yields isobutyric 
and phenylhydroxypivalic acids. The acid can be obtained by the 
action of isobutyric anhydride on phenylhydroxypivalic acid. 

Phenylacetoxypivalic anhydride , C 2 eH 3 o0 7 , is prepared by heating a 
mixture of acetic anhydride and the hydroxy-acid at 100°. It crys¬ 
tallises in prisms belonging to the rhombic or monosymmetric 
system. When heated with water or alkalis, it is more or less 
completely resolved into acetic and phenylhydroxypivalic acids. 

Blienylacetozyjpivalic acid , AcO'CHPh*OMe a *COOH, is formed at the 
same time as the anhydride; it crystallises in monosymmetric prisms, 
a : b : c = 1*874?: 1: 0*8243, j3 t== 64° 34'; observed faces coF, OP, 
3Joo, — P, + P, and coBoo. It melts at 137°, and is sparingly 
soluble in water. The barium and calcium salts are described. 

When a mixture of benzaldehyde, sodium isobutyrate, and acetic 
anhydride is heated at 100°, phenylacetoxypivalic anhydride is formed, 
together with a small quantity of the corresponding butyroxy- 
oompound. A. J. G. 

Perkin's Reaction. By R. Fittig ( Amalen , 227, 48—53).—The 
author regards the facts brought forward in the preceding Abstracts 
as confirmatory of the views he has already published (Abstr., 1883, 
1122) as to the nature of the changes occurring in Perkin’s method 
for the synthesis of acids of the acrylic series. A. J. G. 

Hydroxybenzaldehyde and Coumaric Acid. By R. Ludwig 
( Cham . Gmtr 1884, 35).—Metamidobenzaldebyde is obtained by the 
reduction of metanitrobenzaldehyde, as a yellow amorphous substance ; 
sodium nitrite and hydrochloric acid convert it into metadiazo- 
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benzaldehyde, -which when heated loses the whole of its nitrogen, meta¬ 
hydroxybenzaldehyde, melting at 104°, being formed. From this sub¬ 
stance, acetometahydroxybenzaldehyde, melting at 263°, and methyl- 
metahydroxybenzaldehyde may be prepared. When fused with sodium 
acetate and acetic anhydride, metahydroxybenzaldehyde yields aceto- 
metacoumaricacid melting at 151°, and on heating this with potassium 
hydroxide it is converted into the potassium salt of metacoumaric acid; 
this acid melts at 191°, and is reduced to hydroxymetacoumaric acid, 
melting at 111°, by means of sodium amalgam (compare Braunstein 
Inaug . Diss ., Zurich, 1876). Methylmetacoumaric acid melting at 115°, 
and from this hydromethylmetacoumaric acid melting at 51°, may be 
obtained by a similar process from the methylmetahydroxybenz- 
aldehyde. 

Metahydroxybenzaldehyde when nitrated yields #-nitrometa- 
hydroxybenzaldehyde melting at 166°, a-nitrometahydroxybenzal- 
dehyde melting at 128°, and <Y-nitrometabenzaldehyde melting at 138°. 

«- and /3-Mtrometahydroxybenzaldehydes, melting at 107° and 
82—83° respectively, are described. Methylmetahydroxy benzaldehyde 
when nitrated yields a- and /3-dinitromethylmetahydroxybenzalde- 
hydes melting at 110° and 155° respectively. A. P. 

a- and /3-Hydropiperic Acids. By L. Weinstein (Annalen, 227, 
31—48).—The two hydropiperic acids obtained by the treatment of 
piperic acid with sodium amalgam, are distinguished by the peculiar 
facts that the a-acid forms an additive product (dibromopiperhydronic 
acid) with bromine, but does not unite with nascent hydrogen, whilst 
on the contrary the /3-acid unites with two atoms of hydrogen, but 
yields a substitution-derivative (bromo-/3-hydropiperic acid) instead of 
an additive compound with bromine (Buri, Abstr., 1883, 485). The 
present investigation of these bromine-derivatives was undertaken in 
the hope of throwing some light on the constitution of the isomeric 
hydro-acids. 

. PiperoJcetonic acid, 

0 12 H I3 O s = eH ! <o>0«H,-OH J -CO-OH,-CH,-COOH (?), 

is formed by the action of sodium carbonate on dibromopiperhydronic 
acid. It crystallises in silky interlaced needles, melts at 84°, and is 
readily soluble in alcohol, ether, chloroform, and benzene. This acid 
does not seem to be formed directly from the bromo-acid, an oily 
lactone-like substance being first produced. The calcium salt, 
(OtsHiiOs^Ca, and the silver salt, Gi 2 Hn0 6 Ag, are described. The 
ethyl salt forms a pale yellow oil; it does not yield an acetyl- 
derivative. ' 

Piperahydrolactone, 0 12 H i2 0 4 = CH 2 <q>C s H 3 'GH 2 <(f), 

prepared' by the action of sodium amalgam on piperoketonic acid, 
forms a clear, yellow oil; when treated with bases it is converted into 

K 3 of hydroxypiperhydronic acid . The free acid, 
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forms lustrous, colourless crystals, melts at 95°, is readily soluble in 
alcohol and ether, moderately soluble in hot water. It is readily 
decomposed into water and the lactone. The silver and barium salts 
are described. 

Bromo-/3-hydropiperic acid is not decomposed by boiling with 
aqueous sodium carbonate. This would seem to point to the bromine- 
atom being attached to the benzene ring, a view confirmed by the 
results of oxidation with alkaline permanganate, when bromopiperonal, 
bromopiperonylic acid, and a new acid, bromojpiperopropionic acid> are 

formed. This last acid, CHa<Q>CaH a Bi"CH 2 ’OHa*OOOH, crystal¬ 
lises in monosymmetric forms, melts at 139'6°, is sparingly soluble in 
water, moderately soluble in alcohol and ether. The calcium salt, 
(CioH$BrO<i) 2 Ca, crystallises in long, thin needles. 

The author considers that these results point to the constitutions 

CH 2 <q>C 8 H 3 -CH 2 -CH : OH'OHj'GOOH for «-liydropiperic acid, and 

CH a < q>C«H 3 ‘CEyCH j-CH : CH-COOH for /3-hydropipcric aoid. 

A. J. G. 

Unsymmetrical MetadinitrobenzenesulphoniG Acid. By C. 
Willgerodt and P. Mohl ( Ohern . Gentr 1884, 809—810).—This acid, 
CeH 3 (N02)2-S0 3 H [S0 3 H : N0 2 : NO a = 1: 2 : 4], is obtained by heating 
a-dinitrophenyl bisulphide with fuming nitric acid; it crystallises in 
slightly yellowish prisms melting at 106—108°, and easily soluble in 
water, alcohol, and acetone, sparingly so in ether and acetic acid. 
Its sulphochloride is obtained by acting on the acid with phosphoric 
chloride. This acid is not identical with either of the dinitrobenzene- 
sulphonic acids obtained by Limpricht. L. T. T. 

Chemical Constitution of Isatin. By H. Kolbh (J. jpr. Ohm,. 
[2], 30 , 467—483).—Isatin is best oxidised by a solution of chromic 
acid in glacial acetic acid; the oxidising mixture is slowly added, 
care being taken that the temperature does not rise above 50°; after 
remaining for 12 hours in a flask surrounded by cold water, the tem¬ 
perature of the mixture is raised to 50°, and kept at that point for 
some hours; finally it is further heated to 60°, when the isatoic acid 
separates as a yellow powder. 

Isatoic acid crystallises from hot acetone in hard, yellow prisms, 
and melts at 230°. The author regards its constitution as being 
CO'CeH^CQOH, in which the nitrogen plays the part of a mono¬ 
valent atom replacing one atom of hydrogen. Heated with water 
alone, it yields carbonic anhydride and orthamidobenzoic acid. 
With hydrochloric acid, the corresponding chloride is formed. 
Sulphuric and dilute nitric acids react on isatoic acid in a similar 
manner. Hydrogen chloride passed through an alcoholic solution 
of this body gives the hydrochloride of ethyl orthamidobenzoate, 
which melts at 170°, and is decomposed by water, yielding ethyl 
orthamidobenzoate, boiling at 260°. 

Bases decompose isatoic acid also, with elimination of carbonic 
anhydride. As this takes place in the cold, it has nob been found 
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possible to prepare salts of isatoic acid 7 Aqueous ammonia dissolves 
it with ease, forming ammonium carbonate and orthamidobenzamide, 
a body which crystallises from chloroform in large white plates, and 
melts at 108°, distilling with partial decomposition at 300°. Aniline 
acts in a similar manner, yielding the corresponding anilide, which 
crystallises from benzene in colourless needles melting at 130°. 

Concentrated nitric acid dissolves isatoic acid, the mixture solidifying 
after a few hours to a mass of crystals, from which nitroisatoic add is 
obtained by repeated crystallisation from equal quantities of absolute 
alcohol and acetone, it forms colourless shining crystals, melting 
with decomposition between 220° and 230°, and is more stable than 
isatoic acid. Heated with hydrochloric acid, it yields a strong acid 
which in its properties agrees with the metanitro-orthamidobenzoic 
acid described by Griess. Tbe same compound is obtained from 
nitroisatoic acid by heating it with water alone. Aqueous ammonia 
yields the corresponding amide, a substance which crystallises from 
acetone in yellow needles, and decomposes between 200° and 210°. 

By the reduction of nitroisatoic acid with tin and hydrochloric 
acid, the hydrochloride of a-diamidobenzoic acid is formed, carbonic 
anhydride being evolved. Sulphuric acid yields the corresponding 
sulphate in hard transparent prisms soluble in water. 

.When isatoic acid, suspended in water at 70°, is treated with 
nitrous aeid 4 nitrogen and carbonic anhydride are evolved, and the 
filtered solution yields on evaporation crystals of ^-nitrosalicylic 
acid. 

The author concludes by stating that the formula proposed by him 
for isafcin, C 6 H 4 !SrCO*COH, in which one of the five phenyl hydrogen 
atoms is replaced by one atom of monovalent nitrogen, is most in 
accord with, and gives the simplest explanation of, the facts above 
adduced as to the behaviour of this body and its derivatives. 

J. K C. 

Isatoic Acid. By E. v. Meyer (X pr. G/iem. [2], 30, 484—487).— 
Anthranilcarboxyiic acid, described by Friedlander and Wleugel (Ber., 
16 , 2227), has the same composition as isatoic acid, and agrees with it 
in several of its properties. The author gives a brief account of 
experiments in progress to establish the identity or otherwise of these 
two substances. 

Treated with chromic acid or potassium permanganate, isatoic acid 
undergoes partial decomposition; a product is, however, obtained in 
colourless prisms, which has the same constitution as isatoic acid, and 
is identical with anthranilcarboxyiic acid, being probably an isomeride 
of the former. 

Ethyl and methyl alcohol, heated with isatoic acid to 140°, yield the 
corresponding ethers of carboxylanthranilic acid. With benzoin 
chloride, in the same manner, benzoylanthranil is formed. 

J. K. C. 

Paramethylisatoic Acid and its Derivatives. By W. Panao- 

E (X. jpr. Cherri. [2], 31 , 122—124).—This acid is formed by 
ftag paramethvlisatin, dissolved in acetic acid, with chromic 
| The methylisatin used was prepared by P. J. Meyer’s method 
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(Her., 16 , 2261). Methylisatoic acid, CoH 7 N0 3 , is sparingly soluble in 
■water, easily soluble in boiling alcohol, from which it separates 
in rhombic tablets. It decomposes at 245°, is unaltered when 
heated with dilute hydrochloric acid, but by the concentrated acid is 
resolved into carbonic anhydride and a compound melting at 207°. 
With aqueous ammonia, methylisatoic acid yields carbonic anhydride 
and a crystalline compound melting at 178°; it also reacts with aniline, 
forming a compound melting at 243°. Nitric acid converts methyl- 
iBatoic acid into a compound crystallising in rhombic prisms, and 
melting at 281°. P. P. B. 


Phenols of High Boiling Point contained in Coal-tar. By 

K. E. Schulze (Annalen, 227, 143—153).—The author has isolated 
a- and / 3 -naphthol from the high boiling fractions of coal-tar. 

A. J.. Gh 

* a-Naphthaqninone and its Derivatives. By Miller (Bull Sac . 
Chim ., 43 , 125—126 ).—JDibromonaphthaquinone is obtained by the 
action of bromine, in the presence of iodine, on «-naphthaquinone. It. 
forms long, yellow needles, melts at 218°, is slightly soluble at the 
ordinary temperature in alcohol, ether, petroleum, and acetic acid. 
It appears to be quite unaffected by the most active oxidising agents, 
as it even crystallises without change from solution in concentrated 
boiling nitric acid. By acting on its alcoholic solution with aniline, 
bromonaphtlanilide is obtained, crystallising in red scales; it melts at 
194°, and is slightly soluble in alcohol, ether, and acetic acid. 

It is resolved into aniline and bromhydroxy-a-naphthaquinone 
when heated with an aqueous solution of the alkaline carbonates 
or hydroxides, or dilute sulphuric acid. 

Bromhydroxynaphthaquinone crystallises in yellow prisms, and 
melts at 201—202 , and has the properties of an acid. By treating 
bromhydroxynaphthaquinone with nitrous acid, phthalic acid is 
obtained; its constitution is therefore CioH^BrOg-OH [0: Br: OH: 0 = 
1:2:3:4]. A. P. 


Naphthalfluorescem and Naphthaleosin. By A. Terrisse 
(Annalen, 227,133—143).— Isfaphthaljluorescein, C 24 H 14 O 5 , is prepared 
by heating naphthalic anhydride (1 part) with resorcinol (3 parts) for 
three hours at 260—270°. Tn the presence of zinc chloride, the reac¬ 
tion can be completed in hours at 215°. It crystallises in pale 
yellow rhombic prisms, and melts at 308°. It dissolves in alkalis to a 
red-brown, or in dilute solution, reddish-yellow liquid, showing a strong 
green fluorescence. When boiled with acetic anhydride, it yields a 
monacetate , C 24 H ia 05 £c -f H 8 0, crystallising in colourless needles; the 
hydrated compound melts at 120°, when anhydrous at 191°. It is 
readily decomposed by alkalis. Its behaviour with acetic anhydride 
thus differs from that of ordinary fluorescein which yields a diacetafce. 
The presence of two hydroxyl-groups in the compound is, however, 
shown by heating it with phosphoric chloride, when a dichloride, 
C 24 H 12 CI 3 O 3 , is formed, crystallising in pale yellow plates melting at 
283°, and readily soluble in chloroform, acetone, and glacial acetic 
acid. 
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NapMhalfluorescin appears to be formed when naphthalfluorescein 
is treated with zinc-dust in alkaline solution, the liquid being 
decolorised, but the product reoxidises to the fluorescein with such 
readiness that its isolation could not be effected. 

Naphthaleosin ( tetrabromonaphthaIfluorescein ), C 2 JT 10 Br 4 O 5 , obtained 
by adding bromine to an alcoholic solution of the fluorescein, crystal¬ 
lises in flat triclinic needles of golden-green lustre, containing 1 mol. 
C 2 H 6 0. The anhydrous compound melts at above 310°. It is very 
sparingly soluble in alcohol and ether, readily in alkalis, the solution 
appearing yellowish-red by transmitted, yellow by reflected light; in 
very dilute solution it appears carmine-red. Silk is dyed a fiery-red 
colour with slightly bluish tone ; the colour being more intense than 
that given by a corresponding quantity of ordinary eosin. The alkali 
compounds can be obtained in small blue and green prisms of metallic 
lustre. A. J, Gr. 

A NewTerpene. By C. le Nobel (Ohe m. Gmtr ., 1884,184—185). 
—The author observed that the urine of a patient to whom copaiva 
balsam had been administered, gave a red coloration with hydrochloric 
acid. This reaction is due to a terpene, C 20 H 32 , which can be separated 
by Strauss’s method. On boiling with soda solution, the separated oil 
is shaken up with much water, dilute hydrochloric acid added, and the 
milky solution filtered. A yellow oily substance remains on the filter; 
this is dissolved in 95 per cent, alcohol, and some time after 
filtering' off, a white amorphous resin separates. The liquid is 
concentrated and yields an oil boiling at 250—260°; this is soluble 
in 95 per cent, alcohol, ether, amyl alcohol, and fatty oils, and 
sparingly in chloroform. The alcoholic solution becomes violet-blue 
with hydrogen chloride, and shows the characteristic absorption-bands 
described by Quincke. Besides this oil, the author found five resins, 
but failed to obtain a cry stall! sable acid. He considers this terpene to 
be the therapeutically active constituent of the balsam. J. T. 

MonoeMorobromo-camphor. By P. Cazeneuve (Oompt. rend., 
100 , 802—:803),—By heating a-monochloro-camphor with bromine in 
sealed tubes, chlorobromo-camphor, Ci 0 H u ClBrO, is obtained; it crys¬ 
tallises from alcohol in yellowish tufts. It melts at 95—.96°, is in¬ 
soluble in water, sparingly soluble in cold, but readily soluble in hot 
alcohol and ether. Its specific rotatory power in chloroform solution 
is [ez)j = + 78. It cannot be distilled without decomposition and 
evolution of hydrogen bromide and chloride. From its crystalline 
form, its high point of fusion, and its sparing solubility in alcohol, it 
is preferably classed in the a-series of camphor-derivatives. 

Y. H. V. 

Camphanic Acid. By L. Wauitoer (, Annalen , 227, 1—12). — 
Bromocamphoric anhydride crystallises in the rhombic system* 

a : b s c = 08866 :1 : Q‘5766. Observed forms : ooP, -f ooPoc, 

•. p ' ^ 

o v the last occurring bnt seldom. 
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Camphanic acid can be most conveniently prepared by heating a 
mixture of 10 grams of camphoric acid with 12 grams of bromine in 
sealed tubes at 120°. It crystallises in the monosymmetric system; 
a: b : c = 1*2723 : 1 ; 1*522; ft = 66° 34'; observed faces ooP, OP, 
cx)Pdb, 4- Poo. The barium salt, (C 9 Hi 3 04 ) 2 Ba 4- 3£H 2 0, forms 

large colourless crystals. When submitted to dry distillation, cam- 
phanic acid yields lauronolic acid, campholactone, and carbonic anhy- 
. dride. 

Lauronolic acid , CsH^COOH, is a colourless oil, sparingly soluble 
in cold water, readily soluble in ether and hot water. By heating 
with dilute hydrochloric acid, or even by long contact with the acid 
at the ordinary temperature, it is partially converted into the isomeric 
campholactone. Calcium lanronolate , (C 8 Hi 3 *COO)aCa 4- 3H 2 0, crys¬ 
tallises in colourless needles; the silver salt, CisH^'COOAg, forms a 
white precipitate. 

00 

Campholactone , C 8 H 14 <_q J>, forms slender colourless needles, melts 

at 50°, and boils at 230—235°. It has a characteristic penetrating 
camphoraceous colour. Its behaviour when heated iti aqueous solu¬ 
tion resembles that of most of the other lactones. The corresponding 
hydroxy-acid , HO*C 8 Hi 4 *COOH, obtained by the action of hydrochloric 
acid on a solution of the barium salt prepared from the lactone, crys¬ 
tallises in colourless needles ; it is very unstable, readily decomposing 
into water and the lactone. A. J. G. 

Asarone. By A. Butlerow and B. Rizza (Bull. Soc, O/mu., 43, 
114).—The dried roots of Asarnm europceum when distilled with steam 
yield 1‘2 to 1*4 per cent, of asarone. Pure asarone melts at 58—59°, 
boils at 296°, has a sp. gr. of 1*165 at 18°, 1*0743 at 60°, and 1*0655 
at 90° compared with water at the same temperatures ; the coefficient 
of expansion of liquid asarone between the temperatures of 60° and 
90° is therefore 0*00086. On heating asarone with an excess of 
hydriodic acid* methyl iodide is formed, together with a x^esinous 
substance soluble in alkaline solutions, from which it may be pre¬ 
cipitated by acids; from the amount of methyl iodide obtained, it 
appears probable that the asarone molecule contains three meihoxy. 
groups. By the oxidation of asarone with chromic acid in acetic acid 
solution, a neutral substance is obtained soluble in boiling water, from 
which it crystallises on cooling in long silky needles. A. P. 

Jalapin. By Poleck and Samelson (Chem . Centr *, 1884, 813).— 
The authors confirm the formula C 3 4 H s «Oi 6 ascribed to jalapin by 
Mayer. When treated with barium hydroxide, it is converted into 
barium jalapate according to the equation CwHasOie 4* 2Ba(OH) g = 
2C l 7H 2 s0 9 Ba + 2H 2 0, so that jalapin must be looked upon as an 
anhydride of the bibasic jalapic acid. When treated with dilute 
hydrochloric acid, it yields grape-sugar, dextrose, and jalapinole. 
Jalapinole crystallises in needles melting at 63°, and has the pro¬ 
perties of an aldehyde. Its formula is C^HaoOa 4* ^H 2 0. With 
hydrogen potassium sulphite, it gives a crystalline compound, 
CieHaoO^HKSOs. When acted on .with potash, it yields bibasic 
vol. xlviii. 2 # 
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jalapinolio acid, C 16 H 3 <A, isobutyl alcohol, and a resin. Jatapinolic 
acid crystallises in white needles which melt at 64 , and are easily 
soluble in alcohol, insoluble in water. When oxidised with potassium 
permanganate, jalapinole yields isobntyric and hydroxyisobutyric acids, 
and the author therefore considers it to be a condensation-product 
from 4 mols. of isobutaldehyde. When oxidised with permanganate, 
jalapin yields isobutyric, hydroxyisobutyric, and oxalic acids, but with 
faming nitric acid it gives isobutyric and ipomoeic acids and carbonic 
anhydride. Ipomoeic acid is isomeric but not identical with adipic 
acid. L. T. T. 

Chlorophyll. By R. Sachsse (Chem. Oentr., 1884, 115—117).— 
Reviewing Schunek’s research on this subject (Abstr., 1884, 666 ), the 
author comes to the conclusion that the glucoside obtained by Schunck 
is probably identical with the “ glucoside-like substance of chloro¬ 
phyll ” already described by himself (Abstr,, 1882, 67), to which be 
ascribes the formula CsqHboOso. L. T. T. 

A New Colouring Matter from Chlorophyll. By R. Sachsse 
(Ghent. Gentr 1884, 113—115).—The author has previously (Abstr., 
1882, 65) described three derivatives of chlorophyll under the names 
of A-, B-, and C-phyllocyanin. He now proposes as more suitable 
names j3-, and 7 - phaeochlorophyll, since they show the peculiar 
brownish-yellow colour of modified chlorophyll, and only become 
bluish-green in very strongly alkaline aqueous solutions. He is in¬ 
clined to .consider them as probably mixtures of the various colouring 
matters known as <c modified chlorophyll,” and thinks that the 7 -com¬ 
pound may not be a distinct substance, but owe its easy solubility in 
alcohol to traces of fatty or waxy impurities. 

P-Phaeochlorophyll , C^Hssl^A, is a nearly black amorphous substance 
insoluble in water, soluble in benzene and boiling alcohol. Its aqueous 
solution turns green with potash or soda, reddish-brown with ammonia. 
When heated with baryta-water in closed tubes, or fused with soda, 
it loses carbonic anhydride, and yields a dark reddish-brown colouring 
matter, This compound dissolves in alcohol to a dark-red 

solution which is changed to bright reddish-violet by the addition of 
a few drops of sulphuric acid. When mixed with soda and subjected 
to dry distillation, a dark red crystalline sublimate is formed and 
ammonia liberated. This sublimate when treated with hydrochloric 
acid and dilute alcohol yields a solution resembling the original violet 
solution. From this behaviour, the author thinks it may possibly bear 
•a relation to the substance 0 ^ 33^302 similar to that of pyrroline-red 
to pyrroline. L. T. T. 

Colouring Matter of Leaves. By M. Arnaxjb (Gonvpt rend,, 100, 
751—-753).—The author has extracted from various species of spinach, 
Sycamore, &c., an orange-red colouring matter, which may be 
from chlorophyll by macerating the leaves in cold petro- 
chlorophyll being practically insoluble in this menstruum, 
gte^^^o-red crystalline substance obtained after successive puri- 
,is identical with the erythrophyll of Bousrarel and also with 
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carotine, obtained from various species of wild and cultivated carrot, 
the properties of which have been investigated by JSeise and Huso- 
mann. V. H. V. 

a-Picoline, 7 -Lutidine, and Pyridine. By 0. be Coninck (Bull. 
Soo, CMm,,4:3, 172—181).—Salts of aluminium, zinc* iron, mercury, 
manganese, barium, magnesium, bismuth, cobalt, and nickel, give 
very similar precipitates with either a-picoline or 7 -lutidine. Silver 
nitrate, however, gives a distinguishing reaction, as with <z-picoline 
no precipitate is formed, even after two days, whilst with 7 -lutidine 
the solution at first shows a white turbidity, and after several honrs 
a light brown precipitate is thrown down. Barium chloride, after 
remaining with 7 -lutidine for several days or even weeks, gives a red 
coloration, whilst borax, nnder the same circumstances, yields an 
amethyst-violet colour, and potassium ferrocyanide a reddish-brown 
colour with the same base. Metallic sodium polymerises both a-pico- 
Kne and 7 -lntidine, a magnificent daific blue colour being formed at 
the same time; this reaction takes place more rapidly with a-pieoline 
than with 7 -toluidine. ^-Lutidine is polymerised, and yields a red 
colour under the same circumstances; neither toluidine nor aniline 
yield similar reactions. a-Picoline and 7 -Iutidme slowly absorb water 
from the air. 

Synthetical and ordinary piperidine are* according to their reactions, 
absolutely identical. Pyridine, when treated with nickel or cobalt 
nitrate, does not yield a precipitate until warmed, whilst piperidine 
yields an immediate precipitate in the cold. Pyridine is not precipitated 
by magnesium"chloride, but piperidine yields an immediate precipitate. 
The acetate and basic acetate of lead give very slight precipitates with 
pyridine, whilst with piperidine an immediate and heavy precipitate is 
formed. Piperidine gives an orange-yellow coloration with borax. 
Pyridine is polymerised by metallic sodium. Sodium alone seems to 
have the power of polymerising these alkaloids, as neither potassium, 
tin, zinc, iron, mercury, antimony, nor arsenic show this action, 
although tried in various states of division and at different tem¬ 
peratures. Piperidine platinochloride is not affected by boiling with 
water, but the platinochloride oi pyridine is completely altered. 
Pyridine, like its homolognes, is very hygroscopic, whilst piperidine 
is only slightly so. Piperidine absorbs carbonic anhydride, pyridine 
does not. Carbon bisulphide acts energetically on piperidine, but 
pyridine is acted on very slowly* small yellowish needles, of a com¬ 
pound not yet investigated, being formed. Nitrous acid acts rapidly 
on piperidine, the nitroso-derivative being formed; no such compound 
has been obtained from pyridine. A. P. 

Homonicotie Acid. By 0. be CoNmCK (Bull. 80c . Ohm 43, 
106—108). —When /3-collidine is oxidised by means of potassium per¬ 
manganate, a higher homologue of nicotic acid is obtained, to which 
the author gives the name of homonicotic acid CeNH 3 Me*COOH; 
when further oxidised this compound yields cinchomeric acid. Homo¬ 
nicotic acid is identical with the acid prepared by Hoogewerff and van 
Dorp by the oxidation of methylquinolinic acid, thus further establinh- 

2 9 2 
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iug the relation between the constitution of the pyridene and the 
quinoline series of alkaloids. A. P. 

Action of Phosgene Gas on Quinoline, By E. Ostermayer 
(Qhem. Gentr ., 1884, 970).—The author has obtained a diehloroquino- 
line, apparently identical with that which La Coste obtained from 
metadichloraniline. Jj. T. T. 

A Homologue of Quinoline. By C. Beyer (/. p r . Qhem. [2], 
31, 47—48).—By the action of nitrobenzene on the base NPh•CMeo , 
prepared from aniline and acetone, there was obtained, not as was 
expected, a methylindole, but a homologue of quinoline of the formula 
CnH n br. The platinochloride, (CnHuN^HgPtCle, forms flesh-coloured 
needles and melts at 227°. The picrate melts at 170°. The free base 
forms a pale yellow oil of quinoline-like odour. H. B. 


MBthoehiorldes of the Quinoline Series. By E. Ostermayer 
(C hem. Gentr., 1884, 970).—These compounds are obtained by heating* 
a quinoline-derivative -with methyl alcohol and hydrochloric acid in 
closed tubes. Quinoline methochloride, C 9 NH 7 MeCl + H..0 forms 
melting at 126°. Quinoline methyl-picrate melts at 
164—165 . When an alcoholic solution of the methochloride is 
toiledwth metliyl iodide, it yields quinoline methiodide, melting at 

72 . Bromine converts this into the bromine compound, ° 
C 9 NH,Br a MeBr, 

melting at 123°. When heated with zinc chloride at 180° the metho- 
/r TO e /fn S a base melting at 112 °; its formula is probably 
( 0 9 NH,Me) s O, and it forms an aurochloride, (C 9 NH,Me) 9 0,HAuCL. 
Tetrahydroqumohne methochloride, C s NH u MeCl + H a O, is crystalline 
and melts at 244 ; the picrate melts at 125°. Evdroxvminoline 
methochloride, CioNH,„OG1 + 11 2 0 , melts at 210 °, and gives a, deep 

GNH 7 wmI VW^iTea^' Dimethcmidoquinoline methochloride, 
UJNH 6 (NMe 2 )MeG + H a O, forms red needles melting at 244° and 
when reduced with tin and hydrochloric acid yields hydrodmeth - 
amidoqumohne methochloride, O 9 NH 10 (NMe 2 )MeCl + 2 H ,0 which 
melts at 220 . Diquinoliw methochloride, C 18 lT a H 12 Me 4 01 s + 6H..0 
forms colourless needles melting at 260°. L. T, T 

Iodine> Chloride and its Action on Organic Compounds 
(especially on Quinolines and Alkaloids). By E Ostermayer 
to sl£ ent l’ 188 V3 7 -<03 8 ).-The iodine chloride having, according 

L S Sn 6 rg 6 5- tiie f0rmuIa IC1 > HC1 > P^pared by slowly add? 
l^fi°3i ?ra f S J 8 ? diam mtrite to a mixture of 500 grams potassium 
iodide dissolved m water and 2 litres concentrated hydrochloric acid 
This solution, freed from nitrons acid by boiling, 

It is a very good reagent for the preparation of iodated organic 
^a pounda. Aniline, for instance, at once yields pariodaniline when 
^^^ht 8 ^ hlS S ° latl0ri ' 73 -Naphthol gave a new fi-moniodonaphthol, 
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Its action with quinoline and alkaloid bases is, however, qnite dif¬ 
ferent, Quinoline yields chloriodoqmnoline hydrochloride, 

C 9 brH 7 ICl,HCl, 

forming dark red needles melting at 118°. Water liberates the base 
O 9 NH 7 ICI, which crystallises in yellow needles and melts at 158°. 
Picric acid with the base simply yields quinoline picrate, but chromic 
acid forms a salt of the composition C 9 NH 7 ICl,H 2 Cr 04 , melting at 
160°. With chlorine, the hydrochloride yields CoNH 7 IC1 3 jH 01, melt¬ 
ing at 180°. Hydroxyquinoline gives with this reagent diiodohydr - 
ozyquinoline hydrochloride , C 9 NH 4 ( 0 H)I 2 ,HC 1 , which melts at 100 °, 
and is converted by water into diioclohydroxyquinoline, melting at 
205°. Quinoline methoohloride yields chloriodoquinoline metho - 
chloride, crystallising in yellow scales melting at 112°. The meth- 
iodides lose all their iodine and are converted into the methochlorides. 
Diqninoline takes up 2 mols. of the iodine chloride. 

Cinchonic acid yields yellow needles of the compound 

cooh-c 0 nh 6 ici,hci, 

melting at 190°; pyridine gives chloriodopyridine hydrochloride 
C 6 NH 5 IC1,HC1, melting at 178°, Cinchonine gives a compound melt¬ 
ing at 215°; quinine a compound, C 2 oN 2 H 24 0J 3 C1,2HC1. 

L. T. T. 

Iodated Azo-colouring Matters. By E. Ojsstts-rmateij ( Ghem . 
Gentr 1884, 970—971).—Sodium naphtholsulphonate yields with 
iodine chloride (see preceding Abstract) an iodoiiaphtholsidphmic 
acid; naphtbionic acid, an iodonaphthylaminesulphonic acid . The first 
of these, when treated with diazobenzene chloride, yields a scarlet 
powder, which dyes silk and wcoi orange. Its formula is probably 
PhlN 2 *C 1 QH 4 J( 0 H)'S 0 3 K -f H 2 0 . The same acid yields with diazo¬ 
xylene chloride, scarlet scales of ammonium xyleneazoiodo- 0 -napbthol- 
sulphonate, CflH 3 Me./N 2 , Cjf)H 4 l( 0 H)‘S 03 NH 4 . Iodocroceln-scarlet, from 
the same acid and diazobenzenesulphonic acid, very closely resembles 
jroce'in. Iodonapbthionic acid gives similar colouring matters, bat 
they are of a browner shade and decompose rapidly, in general, the 
introduction of iodine hardly affects the colour of the compound. 

h. T. T. 

Colouring Matters from Lepidine. By S. Hoogkweiot ami 
W. A. Van Dorp (Rec. Tmv . Chim,, 2, B17—B26). The authors find 
that when a mixture of equal molecular proportions of an alkyl iodide 
of quinoline with a similar compound of lepidine is treated with 
potash, a new compound is formed according to the equation 
0 9 NH 7 ,XI + C 10 NH 9 ,ri = C W N.H 1 *XYI + HI + H 2 , where X ami 
Y represent any monad alcohol radicle. They at present designate 
the radicle Ci 9 N 2 Hi 6 cyanine, as they believe it to be similar in com¬ 
position to the compound of that name obtained by Gr. Williams 
(JDingh potyL 159, 330 and 399) by the action of amyl iodide and 
potash on commercial quinoline. 

Dimethylcyanine iodide , Oi*N 2 Me 2 H I 8 I, is obtained when a mixture of 
quinoline and lepidine methiodides is employed. It dissolves slightly 
in water, giving a bluish-red solution, and in alcohol to a solution. 
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wliiek is blue by reflected, violet by transmitted light. Acids dissolve 
it to a yellow solution, and hot dilnte ammonia dissolves the salt, but 
deposits it again on cooling. It melts at 291 , and is capable of 
forming double compounds with many metallic salts. When its 
alcoholic solution is digested with silver chloride, the corresponding 
chloride is formed. This forms a green mass with a metallic lustre, 
and yields a yellow platinochloride. 

Diethykyanine iodide forms green glistening prisms which melt at 
271—276°. It resembles the .dimethyl-compound in character. 

The quantity of cyanine-derivative obtained in these reactions is 
about half that required by theory, other colouring matters (which 
the authors have not yet succeeded in isolating) being formed at the 
same time, so that the reaction may possibly be more complicated 
than that given above. The authors have repeated Williams’ experi¬ 
ments with pure quinoline, and could obtain no cyanine. Its forma¬ 
tion was undoubtedly due to the presence of lepidine in the commercial 
product employed by him. The authors have obtained an analogous 
compound with a mixture of lepidine and Skraup’s par&tolnqui noline. 

Gamine. By C. Kruckenberg and H. Wagner (Chem . Qentr 
1884, 107).-—The authors obtain carnine by boiling with water the 
precipitate thrown down from meat extract by lead acetate. On 
evaporating to a small bulk, the carnine crystallises out after some 
days. A table given with the original memoir gives the reactions 
of carnine, xanthine, hypoxanthine, paraxanthine, guanine, and a 
xanthine-like substance obtained by the authors from alligator muscle, 
with silver nitrate, lead acetate, copper acetate, mercuric chloride, 
mercuric nitrate, picric acid, and aqueous soda. Carnine is not widely 
diffused. The authors found it in some fresh-water fish, frog’s flesh, 
bnt not in alligator muscle or in Mtluilium septicum , J. T. 


Caffeine Mefchylliydnoside, By E. Schilling (Chcm. Qentr,, 1884, 
811).:—The union of the methyl-group to caffeine in its methiodide, 
methochloride, and methylhydroxide is a very loose one, these com¬ 
pounds being decomposed at about 200°, the products of decomposition 
of the methylhydroxide being sarcosine, methylamine, carbonic anhy¬ 
dride, and formic acid. With caffeine methylhydroxide, bromine yields 
an additive product which is decomposed by water into allocaffexne, 
cholestrophane, metbylamine, and hydrobromic acid. When oxidised 
with chromic acid, caffeine methylhydroxide yields cholestrophane, 
metbylamine, and formic and carbonic acids; with hydrochloric acid 
and potassium chlorate, it yields dimetbylalloxan, allocaffe'ine, amalinkj 
acid, cholestrophane, and methylamine; with nitric acid, tholes* 
iropfaane, methylamine, and carbonic anhydride. When acted on by 
jfcaripm hydroxide, caffeine methylhydroxide yields sarcosine, methyl- 
, amine, formic acid, and carbonic anhydride. 

Allocaffeine is probably a methylated apoeaffeine, and the acid 
Armed from it by the action of water, a methylcaffuric acid. 

■is-.found : amongst the decomposition products of caffeine, 
-those of caffeine methylhydroxide only methylamine is 
never ■ ammonia. The author considers that the present 
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information is not sufficient to decide between the merits of the 
formulae for caffeine methylhydroxide proposed respectively by 
Medicus and E, Fischer. L. T. T. 

Dicinchonicine. By 0. Hesse (.Annalen , 227, 153 — 161). — JDi- 
cinchonicine, C 33 H 44 H 4 O 0 (termed dicinchonine by the author), occurs 
principally in Ginchona rosulenta and G . suociruba ; in tLe first, it 
occurs to the extent of about 0*2—0*3 per cent., and is accompanied 
by cinchonidine, homocinchonidine, and cinchonine, together with 
traces of quinamine and quinidamine. The method of separation 
from the accompanying alkaloids is described. Dicinchonicine forms 
a yellowish powder readily soluble in ether, acetone, alcohol, chloro¬ 
form, and benzene, sparingly in water and light petroleum, insoluble 
in soda. Its alcoholic solution has a strongly alkaline reaction, a 
bitter taste, does not give any coloration with chlorine or potassium 
hypochlorite and ammonia, and has the rotatory power [#]d = + 65*6°. 
The hydrochloride, Cse^N^^HCl, crystallises in colourless prisms; 
the platinochloride, CwH^OajSHiPtOle 4- 4HnO, is obtained as an 
amorphous yellow precipitate; the hydriodide forms compact colour* 
less crystals, the oxalate crystallises in large colourless prisms. 

A. J. G. 

Strychnine. By H. Beckurts ( Ohem . Oentr ., 1884, 812 ).— Strych ¬ 
nine ferrocyanide , (OaiH a N S | 0 ») 4 > H*Fe( 01 J)« + 4H 2 0, crystallises in 
yellowish needles or prisms. When exposed to the air and light, it 
absorbs oxygen, and is converted into strychnine ferricyanide, water, 
and free strychnine. Pure strychnine crystallises in anhydrous 
tetragonal prisms melting with decomposition at 285° (uncorr.). The 
author has prepared and examined mono- and di-bromostrychnine 
and many of their salts, and also tr i bro m os try ch n in e. The latter 
compound he considers to be a mixed substitution and additive pro¬ 
duct, as it is always formed during the preparation of monobromo- 
strychnine, but is immediately converted into the latter substance 
when brought into contact, by stirring, with fresh strychnine. He 
believes that no more highly brominated compounds of strychnine 
exist than the tribromo-derivative. L. T. T, 

Hydrastine. By F. B, Power (Ghem . Oentr., 1884, 938—989).— 
When carefully purified, this alkaloid yields colourless shining crystal® 
which melt at 132° and are insoluble in water, soluble in acids, 
alcohol, benzene, &c. The rotatory power in a chloroform solution is 
»[»] = — 170°. When heated with strong sulphuric acid, hydrastine 
turns red, and with ammonium molybdate and strong sulphuric acid 
green. Its formula is C 22 H 23 NO fl . When acted on by nascent 
hydrogen, hydrastine appears to yield hydrohjdrasiine, 0 22 Ha 7 N 0 <j. 
When fused with potash, it gives formic and protocatechuie acids. 
With ethyl iodide, it forms ethylhydrastine , C^HaaEtNOa, from which 
reaction the author considers hydrastine to be an imide-base. The 
ethyl derivative melts at 183°. 

Even when working up some thousands of pounds of Hydrastis 
cnrndmsis , the author was unable to obtain tbe third alkaloid xantho- 
pucine said to be present therein. L. T. T. 
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Behaviour of Lupinidine with Ethyl Iodide. By G. Batjmert 
( Annalen , 227, 207—220).—When lupinidine is heated with ethyl 
iodide at 100°, a complete reaction can never be obtained, both Inpini- 
dine and ethyl iodide being found in the product. The substances 
formed are lupinine ethiodide, and what w T ould seem to be a basic 
lupinidine ethiodide, CaiH^o^OajSEtl. A. J. G. 


Pagine. By J. Habermann (Chem. Gentr 1884, 789—790).—As 
the statements given regarding this substance, said to be contained in 
beech-nuts, are so very contradictory, the author has attempted, to 
isolate it. He was most successful with an extract made by digesting 
bruised beech-nuts with water at 0—8°. After very careful puri¬ 
fication, he obtained a very small quantity of a substance which had 
the properties of an alkaloid. When acidified with a few drops, of 
hydrochloric acid and evaporated, he obtained a few crystals, which 
appeared under the microscope to be 8-rayed stars, four of the rays 
being much more fully developed than the others. The substance 
was only very small in quantity, and still far from pure. The author, 
however, believes that the existence of fagine as a true alkaloid 
cannot he doubted. L. T. T. 


Leucomaines. By A. Gautier (Bull. Soc . GUm ., 43,158—162). 
—Bacterial ferments acting on albuminoids invariably produce 
certain poisonous alkaloids, which appear to be identical with those 
hitherto known as ptomaines; as, however, they are constant and 
necessary principles in the normal excretions of living organisms, and 
have been detected in the saliva, urine, muscular juices, sweat, and also 
in numerous glands, it is proposed to designate them leucomaines 
(XevKcafui = white of an egg). They are mostly poisonous, crystalline, 
and give crystalline platinochlorides. A kydrocollidine , C 8 H la hr, 
obtained from the putrefaction of albuminoids, is oxidised by the air, 
boils at 200—210°, reduces salts of gold, and gives a platinoehloride 
easily altered by heat. A. P. 

Ptomaines in Boiled Meat. By H. Maas, Buohmann, and 
Wasmund (Chem. Gentr. r 1884, 975).—The authors have examined 
raw and boiled meat in regard to the formation of poisonous 
alkaloids. They find that during putrefaction poisonous alkaloids 
are formed quite as rapidly, if not more rapidly, in boiled than in 
raw meat. The quantity formed* increases tor some time, but with 
continued putrefaction again decreases. They also find that the cases 
of poisoning from fish are due to poisonous alkaloids which have been 
formed therein. L. T. T. 

A nimal Colouring Matters. By Mihailoee (Bull Soc . Chim. t 
43,123).—On treating glycocholic acid in the presence of acetic acid 
with an excess of concentrated sulphuric acid, an orange-yellow liquid, 
haymg a deep green fluorescence, is obtained ; adding a saturated 

E of ammonium sulphate to this, it yields a precipitate of a 
g matter,, which by its reaction appears to he biliverdin, The 
.Contains urobilin. By acting in the same way on albu* 
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minoids, urobilin is obtained, bnt no biliverdin; it appears, therefore, 
that the hydrogen sulphide formed by the action of the sulphuric 
acid on albuminoids prevents the transformation of urobilin into bili¬ 
verdin. By adding the theoretical quantity of ammonium hydrogen 
sulphide to a slightly acid solution of biliverdin, it is transformed into 
urobilin. A, P, 

The Mucin-group. By 0. Hammarsten (Chem. Genir 1884, 
814).—The author points out that there can now be no doubt that 
mucins from various sources are of varying composition. He con¬ 
siders the three most typical properties of mucins to be their charac¬ 
teristic toughness and elasticity, the formation of a reducing substance 
when treated with dilute acids, and their precipitation by acetic acid. 
By careful treatment with potash at the ordinary temperature, it has 
also been possible from all mucins hitherto examined to obtain a carbo¬ 
hydrate, which is apparently identical with Landwehr’s “ animal 
caoutchouc.” This carbohydrate yields the reducing substance men¬ 
tioned above when heated with dilute acids. L. T. T. 


Physiological Chemistry. 


Respiration in Compressed Air. By 1ST, Suckorsky ( Ohem > 
Oentr., 1884, 673).—The following conclusions are drawn:—The abso¬ 
lute amount of oxygen inspired and of carbonic anhydride expired is 
diminished in compressed air. The reduction of the amount of car¬ 
bonic anhydride is influenced directly by the reduced volume of air 
breathed. The percentage of carbonic anhydride in the compressed 
air is almost the same as in air at ordinary pressures. The amount of 
oxygen consumed diminishes by a somewhat less extent than the 
amount of carbonic anhydride expired. A relatively larger amount of 
oxygen is consumed in compressed air than in ordinary air. All these 
effects of compressed air are the more intensified, the more the diffi¬ 
culty of breathing is increased by change in the conditions, or by 
pathological changes in the respiratory organs. The deviations from 
these rules depend usually on simultaneous changes in the number and 
depth of the respirations. The rhythm of the respiration remains 
unchanged. In all cases of mechanical hindrance (bronchitis), 
restriction of excursion of the organs (pleuritis), or reduction of 
surface (pneumonia), the change of rhythm consists in a gradual 
disappearance of the pause after expiration, and the times of inspira¬ 
tion and expiration become equal. Compressed air acts on the circu¬ 
lation in a two-fold manner; on the one side it compresses all the 
capillaries of the outer surface and of the respiratory organs, causing 
a more complete emptying of the veins, and on the other side changes 
the distribution of blood in the system, causing an accumulation in 
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tlie abdominal organs. The therapeutic action of compressed air 
may be referred exclusively to its mechanical action on the organisa¬ 
tion, and to the increase of partial oxygen pressure. The latter 
produces no perceptible effect on the oxidation process in the body; 
on the contrary, in pathological cases where respiration is impeded, 
it tends to reduce the absolute amount of oxygen taken up and the 
carbonic anhydride expelled, as the organism obtains the necessary 
amount of air with less difficulty, and so the muscular work of the 
respiratory organs is economised. Consequently, the therapeutical 
application of compressed air cannot be considered as facilitating oxida¬ 
tion arid support of the body in sick cases, but as a saving of effort. 
Nevertheless it would be erroneous to conclude that compressed air 
might in these cases be replaced by air rich in oxygen, since the com¬ 
pressed air exerts a series of favourable influences on the sick organisa¬ 
tion, and especially on the respiratory organs. The pressures 
employed varied between 1045 and 1143 mm. of mercury. 

J. T. 

Alimentary Value of the Different Parts of the Wheat Grain. 

By A. Girard (Ann. Ghim . Phys. [6], 3, 289—355).—Although the 
envelope of the wheat grain (14*36 per cent, the weight of the whole) 
is rich in nitrogenous substances (containing 18*75 per cent.), yet 
these substances are shown by direct experiments of the author’s to 
be incapable of assimilation by the human alimentary system, which 
practically leaves the envelope unaltered. Further, amongst these 
nitrogenous substances is included the ferment discovered by Mege- 
Mouries, and named by him cerealin (Corrupt, rend., 50, 407, &c.). 
This substance acts on starch in a manner nearly like that of diastase, 
and during the fermentation in the process of bread-making, it modi- 
fles the gluten of the flour, removing its plasticity, and imparting to 
it the brown colour which in bread prepared from “ entire flour 15 is 
commonly but erroneously attributed to the bran diffused through the 
mass. In these and other ways it therefore deteriorates the quality of 
bread. There are assimilable mineral substances contained in the 
bran to the extent of 0*4 per cent, of the whole grain, while tho 
purely farinaceous internal parts contain 0’6 per cent, of such 
mineral substances; but considering the variety of materials now 
used for food, the gain in this respect must be regarded as unimport¬ 
ant, and as not compensating for the inconveniences attending the 
presence of the envelope in the flour. Again, although the embryo or 
germ contained in the wheat grain is rich in nitrogenous substances, 
and these probably assimilable, it also should be eliminated from the 
flour, because it contains not only cerealin , but also a highly oxidisable 
oil, capable of imparting the odour of rancid grease to the whole 
mass. Only the inner farinaceous portion of the grain should there¬ 
fore be used for human alimentation, and it should be the aim. of the 
J&iher to completely eliminate from his flour all the other parts. 
These, however, need not be lost, for as animals have a larger range 
power than man, it is possible that the materials we may 
reject our bread, may be received -again' when tranK- 
■■ ■ : a, Bu 
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Use of Milks Preserved by High Temperatures (100° 0.) for 
Children’s Pood. By A. Baginsky ( Ohem . Oentr ., 1884, 48).—-in 
milks preserved by either the Romanshorn or the Scherff method, the 
solubility of the casein in water is increased. The amount of albumin 
prevsent appears to be much diminished. Rennet acts on the pre¬ 
served milks much less effectively than on fresh cow’s milk, having 
little or no action at 15°, and even at 58° it is necessary to use at 
least twice the quantity to produce an effect equal to that produced 
on fresh milk. Both varieties of preserved milk, on being artificially 
digested with rennet and hydrochloric acid, yield products quite 
similar to those obtained from fresh cow’s milk under the same cir¬ 
cumstances. A child may be successfully fed on milk preserved by 
Scherfir’s method, no more of the preserved milk being required 
than would be needed of fresh cow’s milk. A. P, 

Digestion in the Horse. By Ellenberger and Hoemeister 
(Bied. Gentr ,, 1885, 100—101).—In this paper, which is a continua¬ 
tion of a previous article (this vol., p. 178), the experiments made to 
ascertain the peculiarities of the extract of the digestive organs of 
the horse are detailed. 

The results obtained are as follows:— 


Aqueous extract of the 



Duodenum. 

JVjunura. 

Ileum. 

C tecum. 

Colon. 

Rectum. 

Colour... 

opaque 

white 

opalescent 

opalescent 

opaque 

white 

opalescent 

opalescent 

Consistence...,. 

thick ropy 

thin 

thin 

thin 

rhin 

thin 

Reaction .......’ 

acid 

add 

neutral 

neutral 

neutral 

neutral 

Mucin .,... 

much 

little 

little 

much 

much 

little 

Pepton.... 

trace 

nil 

nil 

ml 

nil 

nil 

Hemialbumin..,...,..,. ... 

much 

nil 

nil 

trace 

trace 

nil 

JUnthopvowia reaction. 

strong 

feeble 

feelle 

strong 

strong 

strong 

Chlorides.... 

trace 

nil 

nil 

trace 

trace 

trace 

Sulphates... 

little 

? 

? 

light 

little 

little 

Phosphates.,.,.,...,.... ... 

do. 

trace 

trace 

do. 

do. 

nil 


Sugar and odour absent. 

The experiments were made by means of starch paste, cellulose, and 
egg albumin ; the action on starch showed the presence of a diastatic 
ferment, which was destroyed by heat and by putrefaction ; freezing 
only checked its action, without destroying it. Albumin was undis¬ 
solved except by the extract from the beginning of the duodenum, and 
then only in presence of acid. The emulsive action on fat is possessed 
by the juices, but they are not capable of decomposing it. On cellulose 
the juices have no special action j a fuller account is reserved for a 
future publication, B. W. P. 

Carbohydrates in Human Liver, By Kratschmer {Ohem, Oentr> t 
1884, 184),—Thepos# mortem formation of sugar goes on in the liver 
from a healthy or diseased subject, up to a certain extent, and quite 
independently of the amount of glycogen present at the time. Since 
the glycogen remains intact for a time, the sugar must come from 
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other sources. The degree of fulness of the alimentary canal does 
not in general influence the result. Cases occur in which^ with 
considerable amounts of sugar, no trace of glycogen occurs, whilst in 
other cases, in the liver of the lower animals as well as of the human 
subject, the glycogen has not been attacked. In pathological cases, 
both sugar and glycogen may completely disappear from the liver. 
The livers of both men and animals afford a substance containing both 
nitrogen and sulphur, which has not yet been described. When a liver 
free from sugar and glycogen, is de-albuminised by treatment with * 
hydrochloric acid and potassium mercury iodide, and the clear filtrate 
is mixed with 5 to 6 times its amount of 90 per cent, alcohol, a small 
snow-white flocculent precipitate is obtained, in appearance exactly 
like glycogen. This shrinks to gum-like flocks on the filter, is largely 
dissolved by water, and can be reprecipitated by alcohol. Neither saliva 
nor mineral acids convert it into sugar; it contains nitrogen and 
sulphur, is not precipitated by phosphotungstic acid, but is precipi¬ 
tated by potassium mercury iodide, and is distinguished by this and 
other reactions from albumin, peptone, mucin, and gluten. It also 
occurs in livers which contain sugar and glycogen. J. T. 

Uric Acid from the Green Glands of Astacus Fluviatilis. 
By A. B. Griffiths ( Chem . Neios , 51,121—122).—The secretion of the 
green gland of the fresh water crayfish (Antaeus fluviatilis) is acid to 
litmus-paper, and contains notable quantities of uric acid and traces 
of guanine. D. A. L. 

Acetonuria. By R. v. Jacksch (Chem. Cmir 1884, 674—675, 
see Abstr., 1883, 1161). — The most sensitive test for acetone is 
Lieben’s iodoform reaction, which shows 0*01 mgrm. of acetone at 
once, and even 0*001 to 0*0001 mgrm. after a time. Next to Lieben’s 
comes Gunning’s modification of it, where ammonia is substituted for 
fixed alkali; then follows Reynold’s test which depends on the solu¬ 
bility of freshly precipitated mercuric oxide in a liquid containing 
acetone. The test of Legal, Le Nobel, and Penzoldt are less sensitive. 
Lieben’s test also gives a reaction with alcohol, but it is less sensitive 
with this than with acetone. The author prefers Lieben’s test, which 
is applied to the distillate from the uriue. He holds it highly pro-* 
bable that acetone occurs in urine as such. The author has found 
that the acetone reaction is only obtained with the blood of fever 
patients. He also found in the exhalations of a fever patient, a sub¬ 
stance which gave the reaction. The contents of the stomach contain 
acetone, but the origin of it bas not yet been made out. The faeces of 
healthy subjects contain a substance which gives iodoform; in cer¬ 
tain sick cases, especially those in which much acetone is found in 
the urine, the faecal distillate gives iodoform, even with ammonia and 
tincture of iodine. The detection of acetone in faeces and the contents 
pf the stomarch is, however, more difficult than in the blood. 

": ■> V-, ' J*. T. 

of Albuminous Urine on Heating. By B. J, Stokvis 
1884, '42).—The precipitate obtained when many 
urines ‘are heated is due to the decomposition of the 
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soluble dihydrogen dicalcium phosphate occurring in urine into 
monocalcium phosphate which remains in solution, and tricalcium 
phosphate which is precipitated: 2 Ca 2 (HPCh )2 = Oa^PO^a + 
Ca(H 2 P 04 ) 3 . On cooling, the reverse action takes place, and the 
precipitate redissolves. Calcium sulphate and oxalate are often 
present in small quantities in the precipitate, whilst magnesium com* 
pounds are usually absent. A. P. 

Composition of the Precipitate obtained on Heating Urine. 

By W. G. Smith ( Ghem , Centr., 1884, 42).—The author arrives at the 
same conclusions as Stokvis concerning the precipitation of tricalcium 
phosphate (preceding Abstract). An aqueous solution of the mono¬ 
calcium phosphate was just neutralised with ammonia: on warming, a 
precipitate was formed; this was partly redissolved on cooling. 
Mixtures of dihydrogen potassium phosphate and calcium chloride 
did not show this reaction, hut on using the sodium instead of the 
potassium salt, the same results were obtained as with the urine itself. 

A. P. 

Physiological Action of Nickel Salts. By P. Gurkens (Ohem. 
Centr.y 1884, 43).—Nickel salts, like those of mercury and arsenic, 
when absorbed into the system, set up inflammation in the glands of 
the intestinal tract. Nickel acetate acts with much greater energy 
when injected subcutaneously, than when taken through the stomach, 
as in the latter case, absorption of the poison is largely prevented by 
tbe formation of insoluble nickel compounds. 

Nickel salts, especially the chloride, show antiseptic properties, 
preventing the decay of animal matter, although the growth of mould 
on vegetables is but little affected. A. P. 

Physiological Action of Nitroglyeerol. By M. Hat (Ohem, Oentr 
1884, 108).—The poisonous action of niti’oglycerol cannot be ex¬ 
plained by the action of its constituents. The symptoms are similar 
to those produced by amyl and potassium nitrites. The author found 
that of the three N0 3 groups present in nitroglyeerol, only one is 
removed by the action of alkalis as nitrate, the other two combining 
with the alkali as nitrite, whilst the oxygen set free oxidises the 
regenerated glycerol. An alcoholic nitroglyeerol solution reacts 
rapidly in this sense with an alcoholic sodium hydroxide solution, 
with development of much heat. The formation of nitrite, however, 
occurs even on digesting at 40 w an aqueous solution of nitroglyeerol 
(1:800), with a little sodium hydroxide (0*2 per cent.); the reaction 
being complete in about ten minutes. Blood at the temperature of 
the body acts similarly upon nitroglyeerol; the blood becomes chocolate 
coloured, as is the case when it is exposed to the action of amyl or 
potassium nitrite. Spectroscopic observation reveals the metahasmo- 
globin band. Reducing agents reproduce the red colour of haemo¬ 
globin, as in the case of the nitrites above mentioned. Hence nitro- 
glycerol acts by its conversion into nitrite. J. T. 

Physiological Action of £*■ Collidine Hexahydride. By 
Bochefontaine and 0. de Conikoe (Oomph rend., 100, 806-—808).— 
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/3-Oollidine hexahydride is obtained by the direct addition of six atoms 
of hydrogen to ^-collidine derived from cinchonine, in accordance 
with the equation C 8 H U N + 8H 2 = C 8 H l7 hT. When hypodermically 
injected into the frog, it affects the cerebro-spinal and vasomotor 
systems and finally the pulsations of the heart, but with mammalia it 
produces death by general debilitation and stoppage of the respiration. 
In its general behaviour, it resembles curari, but more closely cicutine 
( Abstr., 1884, 1047), its isomeride obtained from /3-lutidine. 

V. H. V. 

Physiological Action of Cinchonamine. By G. S*5 e and 
Bochefoutaine (Compt. rend., 100, 644—646).—There is no true 
antagonism between cincbonamine and digitaline, but if equivalent and 
fatal doses of the two are injected simultaneously, the action of the 
heart of a frog continues to be regular, but tbe animal eventually 
dies, owing to tbe action of the cinchonamine on the nervous centres. 
The injection of cinchonamine sulphate causes a very marked increase 
in the secretion of saliva, due to a direct action of the alkaloid on the 
salivary gland. At the same time, the secretion of urine is not 
affected, whilst the secretion of bile seems to be augmented, but the 
effect on the pancreatic juice was not definitely ascertained. Con¬ 
vulsions are produced by tbe introduction of cinchonamine into the 
stomach, as well as by injecting it into tbe veins, and these convul¬ 
sions are accompanied by a reduction of the arterial pressure, whereas 
the convulsions produced by strychnine and substances of the same 
kind are accompanied by an increase of arterial pressure. This re¬ 
duction of arterial pressure has, however, already been observed by 
one of the authors in the case of the convulsions produced by the 
injection of cinchonine, cinchonidine, and even quinine. The 
three last alkaloids produce vomiting when introduced into the 
stomach of the dog, but the introduction of cinchonamine in this way 
produces the same effect as when it is injected into the veins and does 
not cause vomiting. 0; H. B. 

Physiological Action of Ptomaines. B. v. Ams? ( CKem . 
Gentr., 1884, 107, comp. Abstr., 1883,115?—^1159).—-The alkaloids 
prepared from musty rye-meal or from mixtures of the meal with pepsin 
or ergot, show toxic properties. These substances exert a poisonous 
action on frogs, but not on warm-blooded animals; the symptoms 
being the same, whether extracts from pure meal, meal with pepsin* 
or meal with ergot, were employed. The strength of the poison 
extracted increased with the degree of putrefaction of the meal. The 
extract from meal with addition of 5 per cent, ergot, or with pepsin, 
was always more poisonous than the extract from pure meal.. There 
appears to be no difference in the intensity of action of the extract 
from meal.and ergot, and the extract from meal and pepsin. The 
author describes experiments on frogs ; tbe negative results obtained 
with warm-blooded animals are not held to be conclusive. J. T. 

|||^^ Nitrite on Blood. By A. Henoqtje (Chem. 

107).—The blood of an animal which has been poisoned 
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by sodium nitrite has a brownish colour, owing to the partial con¬ 
version of haemoglobin into metaheemoglobin. J. T. 

Action and Metamorphosis of some Substances in the 
Animal Organism in Relation to Diabetes, By K. Albkrtoni 
(Chem. Gentry 1884, 142, from Italia Med., 1883).—Acetone is not 
injurious, and even in large doses produces only intoxication. When 
given to healthy persons in larger doses than 3 c.c. it is passed un¬ 
changed. When alcohol, glucose, or butyric acid was given to dogs 
or rabbits, neither acetone nor acetoacetic acid could be detected in 
their urine. Isopropyl alcohol is partly converted into acetone, partly 
passed unchanged. Ethyl acetoacetate or acetoacetic acid produce 
nothing like coma diabeticum , but sometimes cause the urine to become 
very albuminous. Levulinic acid causes prostration and rapid death : 
its formation may possibly be the cause of the sudden death some¬ 
times occurring from diabetes. L. T. T. 


Chemistry of Vegetable Physiology and Agriculture. 


Formation of Free Hydrochloric Acid in Plants. By W. 

Detmer {Ann. Agronom 11, 88—89; from Bot. Zeit 1884, 791— 
797).—By rising methylaniline violet as an indicator, it can be shown 
that citric acid and other organic acids possess the power of partially 
decomposing chlorides in solution at the ordinary temperature, and 
liberating hydrochloric acid. A solution of 0*02 gram citric acid in 
15 c.c. water scarcely changes the colour of this indicator; but if 
0‘*7 gi'am of sodium or potassium chloride be added some hours before 
testing, the colour of the methylaniline violet is changed to blue—the 
same change being produced by very dilute hydrochloric acid. 
Chlorides do not aifect methylaniline violet. A trace of chloride 
promotes the action of diastase on starch; according to the author 
this is because the organic acids of the malt infusion liberate a little 
hydrochloric acid. Too much hydrochloric acid, however, retards 

the action. J, M, H> M. 

# 

Micro-organisms in the Soil, By E. Wollky {Bicd. Genir 
1885, 73—82).—In this communication, which is a continuation of , a 
former paper (this vol., p. 426), the author details the changes which 
oceur in the physical condition of the soil under the influence of the 
various processes of cultivation, but the matter is more of agricultural 
than of chemical interest, E. W. P, 

Formation of Starch in Vine Leaves. By G. Carboni (Ann. 
Agronom 11, 85—86 ; from Bisvista de Vitisoltura ed Bnologia 
Italiana , 9, 13);—The author has applied to this study Sachs’ method 
of blanching the leaves by the successive action of potassium hydroxide 
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and absolute alcohol, and subsequently immersing them in a saturated 
solution of tincture of iodine : the amount of starch present is judged 
by the depth of coloration attained. None of the leaves examined 
contained starch before April 28th, but by the 12th of May the forma- 
tion of starch was general, and it continued until November. The 
starch formed in the leaves during sunshine disappears during the 
night. At 4 o’clock on the morning of June 25th, half of a leaf was 
removed, the other half being left attached to the midrib. The half 
removed contained no starch, but two hours afterwards the half which 
remained was found fully charged with starch, which however dis¬ 
appeared by the next morning. The youngest leaves do not form 
starch, and the older leaves cease to form it after a certain time." 
Hence the justification of pinching out the young shoots formed too 
late to be of any use to the plants, and of removing the old leaves 
below the grape clusters. J. M. H. M, 

Formation and Physiological Significance of Gttm. By A. 

B. Frank (Anru Agronomy 11, 86—87; from Ber. Deutsch . hot. Oeselis 
11 , 1884).—As to the origin of gum, the author agrees with Prillieux 
that it is a product of the transformation of the materials contained 
in living wood cells, and that ifc finds its way through the tissues by 
means of the punctures existing in the walls of the vessels and fibres. 
He considers its physiological function to he that of providing a 
watertight and airtight closure to surface wounds caused by insects, 
frosts, accident, fall of the leaves, &c. The gum formed in woody 
fibre is insoluble in water and does not swell when moistened. 

J. M. H. M. 

Chemical Composition of Artemisia Galliea, By E. Heckei, 
and F. Schlagdenhauffen ( Com.pt . rend., 100,804—806),—The thera¬ 
peutic value of Artemida galUca , a plant common in France, has been 
completely neglected, for the santonin of commerce is for the most 
part obtained from species of Artemisia indigenous to Russia and 
Turkestan. In this note, it is shown that the French species contains 
about 1 per cent, of an essential oil, together with a crystalline sub¬ 
stance, probably camphor; from the flower heads, wax, a yellow 
colouring matter, and chlorophyll can be extracted by petroleum; a con* 
siderable proportion of santonin, together with a resinous substance 
apparently an isomeride of santonin, by chloroform, and glucose, tannin* 
a colouring matter and a substance giving all the characteristic reac¬ 
tions of an alkaloid by alcohol. The presence of the last substance is 
worthy of interest, inasmuch as hitherto no organic base has been 
found in plants containing santonin. V. H. V. 

Composition of Furze (Ulex Europseus). By Troschke (Bied. 
Cwir n 1885, 115—116).—The two samples of this plant, which is 
lately used for fodder, were cut in October, and were received ( 1 ) 
pushed, the other ( 2 ) in a natural state. The analyses are as 
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1 . 2 . 


Water . 

54*00 p. c. 

60-7 p. c. 

In the dry substance— 

Ash .... 

5-19 „ 

3-89 „ 

Albuminoids. 

9‘84 „ 

11-25 „ 

Eat. 

2-09 „ 

3-00 „ 

Fibre. 

47-16 „ 

45*66 „ 

Cellulose, &c . 

35-72 „ 

36-20 „ 

Nitrogen. 

1-57 „ 

1-80 „ 

N. as albumin. 

1-38 „ 

1-62 „ 

N. as amides. 

019 „ 

0-18 „ 

N. soluble after diges- 

tion .. 

0-74 „ 

0-91 „ 


Mentzel finds the nutritive value of this fodder to he 1 : 14*5, but 
Troschke, considering the digestibility of the carbohydrates and oil 
to be 50 per cent., raises the nitritive value to 1 : 9. 

No. 2 gave 1*086 per cent, of ash; this on analysis gave— 

E 2 0. NagO. CaO. MgO. Fe. Mn. P 2 O s . S0 3 . Si0 2 . C0 2 . 

27*67 16*72 20*66 9*03 2*25 0*28 9*73 4*54 6*40 4*47 

E. W. P. 

■' Growth of Sugar-beet. By B. Corenwinder (Bied. Centr 1884, 
113—115).—When beet was grown so that it should not receive any 
lime, the weight of the roots was barely one-half of those grown in 
presence of lime, although the weight of the leaves was doubled; the 
percentage of sugar was also lower, but not so the ash. It is remark¬ 
able that the absence of lime should have so great an effect on the 
growth of the plant, which under normal conditions contains only 
0*087—0*04 per cent, of it. The author finds that water plants alone 
give trustworthy results when submitted to water culture; other 
plants should he grown in purified sand, to which the manures may 
he added. E* W. P* 

Preservation of Dried Washed Sugar-beet Mark Sections. 

By H. Hellriegel (Bied. Oentr 1885, 93—98).—-The sections having 
been exposed to different degrees of moisture and of temperature, it 
was found that they were not remarkably hygroscopic, in fact were 
less hygroscopic than many other foods^ such as clover and meadow 
hay; moreover, they were not very liable to decomposition, and 
mildew did not form on them so readily as on oil cake and hay. After 
keeping for eight months, under very unfavourable conditions, they lost 
much less dry matter than rape or earth-nut meal, or clover and 
meadow hay do under similar circumstances. E. W, P. 

Temperature of Hailstones. By Boussingault (Ann. Ohini. 
Bhys. [6], 3 , 425—429)—In freshly fallen hailstones in the depart¬ 
ment of the Loire, the author has observed a temperature of 
— 10*3°, while that of the surrounding air was 26°. Other 
observers have noted temperatures of —• 9°; — 4°; and — 2°, 

R. R. 
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Soil of Tunis. By H. Quantin (Ann. Agronom ., 11, 82—84). 
— The ten soils examined by the author are all poor in phosphoric 
acid, the percentages being 0*0065, 0*0408, 0*0084, 0*0572, 0*0416, 
0*0168, 0*0462, 0*0136, 0*0105 and 0*1530. As the soils are light and 
calcareous, superphosphate or precipitated phosphate will probably 
prove to be the most advantageous manure. The proportions of 
nitrogen vary a good deal, and are as follows:—0*075, 0*090, 0*011, 
0*165, 0*120,0*143, 0*106, 0*157, 0*072, and 0*048 per cent. The use 
of sodium nitrate is recommended. J. M. H. M. 

Manorial Value of Freshly Fallen Leaves. By Emmerling 
and others (Bied. Gentr., 1885, 87—90).—Analyses of various leaves 
are given in the annexed table. 



| ’ 
ji 

l| 

6* S' 

White willow 
(Salix alba). 

? 

& 

<u 

ill* 

53 

u g 
!#• 

1 

I 

SS 

e* 

Silver birch (JBetula 
alba). 

Maple (Acer pseudo - 
pi at anus ). 

I 

*5 

o o 

rtf £ 

■s'i 

Oak ( Quercus 
robur). 

§ 

I s 

& 

•sf 

© is 

rO « 

rtf 
® *2 
a 

Water.. 

20*88 

20*27 

18*31 

17-03 

15-73 

17-74 

17-06 

17 -73 

15*35 

Dry matter .... 

79-12 

79-73 

81 *69 

82*97 

84*27 

28*26 

82*94 

82 -27 

84-65 

In dry matter— 










Albumin. 

11*52 

16-74 

12*51 

7 *57 

5*05 

6*39 

18-71 

7*07 

6-57 

Fat ... 

6*09 

5*15 

8*42 

3*86 

12*58 

6*39 

6*91 

5-73 

3*66 

Carbohydrates.. 

48*44 

51 *38 

51*06 

60*31 

50*70 

52 *10 

55 *24 

52*57 

55*49 

Fibre .. 

26*44 

19 -72 

20*46 

24*83 

29-10 

28 *31 

15 *74 

30*68 

29*82 

Ash..... 

7*51 

7-01 

7*55 

3*43 

2-57 

6*81 

3*40 

3*95 

4*46 

K. in dry matter 

1*84S 

2*681 

2*001 

1-212 

0-808 

1*022 

2*993 

1*131 

1*052 

KsO . 

14*79 

21*60 

20*31 

10*96 

12-73 

14 *30 

7*87 

12*92 

10*55 

tfa*0 . 

7*98 

7-61 

4*14 

3-27 

4*43 

2*56 

2*47 

3*85 

5*41 

CaO.. 

24*69 

27-19 

26*57 

22 *84 

31 -75 

30*86 

48*03 

27*18 

22*12 

MgO .. 

9*39 

6*38 

7*39 

10*65 

24 *58 

6*95 

10*70 

8-85 

6*24 

FeA ......... 

1*08 

3-02 

1*28 

4-66 

2-71 

1*04 

3*58 

2*07 

1*78 

MjO, . 

1*41 

0*53 

0*47 

22-81 

8*46 

1*59 

3-63 

12*29 

10*52 

P s 0 5 . 

4*97 

7-56 

5*37 

5*84 

3*18 

2*44 

5*53 

4*08 

4*72 

SO*. 

5*07 

13 *37 

8*46 

4*31 

3*81 

3*10 

5*76 

3*48 

3*85 

Si0 3 . 

23*96 

5*40 

21*34 

13*76 

3*37 

32*05 

10*03 

22*97 

32*88 

Cl . 

10*62 

10*79 

6*64 

2*47 

6*83 

7*04 

2*03 

3*48 

3*74 

O equal to Cl .. 

2*39 

2*43 

1*50 

0*56 

1*54 

1*58 

0*45 

0*78 

0*85 


The manorial value of these leaves has been obtained by multi¬ 
plying; the nitrogen by 5, the phosphoric acid by 2, and the 
potash by 1, and then adding together the products; these 
manurial units (M.U.) are then multiplied by 10 pfennigs. In 
order to draw a comparison, the analytical figures above given have 
been reduced to a mean percentage of water (17 5), and the money 
value then calculated. 
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Per cent. 
N. 

Per cent. 

PA. 

Per cent. 

k 2 o. 

M.U. 

Maximum 
value per 
centner in 
marks. 

Gl-rey poplar. 

1-52 

0*31 

0*92 

9*14 

0*91 

White willow. 

2 ’21 

0*44 

1*25 

13*20 

1*32 

Silver poplar ........ 

1-65 

0*33 

1*26 

10*20 

1*02 

Carpin befulus . 

1-00 

0*16 

0*31 

5*60 

0*56 

Silver birch. 

0*67 

0*067 

0*270 

3*70 

0*37 

Maple... 

0*84 

0*14 

0*80 

5*30 

0 *53 

Red alder. 

2*47 

0*15 

0*22 

12 *90 

1*29 

Oak. 

0*93 

0 13 

0*42 

5*30 

0*53 

Reed beech. 

0*87 

0*17 

0*39 

5*10 

0*51 

Oat straw.* 

— 

— 

— 

— 

0*50 

Rye straw .. 

. — 

— 

— 

— 

0*35 

Barley straw. 


—r 

— 

—* 

0*45 


Calculated on the dry substance, it appears that the fallen leaves of 
maple contain 4 per cent, of valuable matter (Na^O, K 2 0, CaO, MgO, 
P 2 0 5 , S0 3 ), and poplar and willow 5—5*7 per cent., whilst the rest 
only contains 2—2*3 per cent.; consequently the first three are 
constantly manuring the surface soil beneath their branches. 

E. W. P. 

Manurial Value of Peat Waste and the Concentrated 
Liquors from Strontium-sugar Factories. By MIrcker (Bled. 
Centr., 1885,140).—This manure contains 2*5—3*3 per cent, nitrogen, of 
which only 0*15—0*20 per cent, is derived from the peat, the rest of it 
comes from the roots in the form of nitrates, ammoniacal compounds, 
amides and &mido-acids. The potash amounts to 11*5—14 per cent., 
and as it is unaccompanied by other salts which render the impure 
Stassfurt salts harmful, the mixture of peat and waste liquor is 
valuable. E. W. P. 


Analytical Chemistry, 


Modification of the Calcium Chloride Drying Tube used in 
Analysis. By S. Schmitz (Zeii. anal. Ohem 23, 515 

/ 

A Simple Fusion Salt. By C. Holthof (Zeit. anal Ohem., 23, 
499—501).;—Hydrogen sodium oaibouate is recommended for the 
decomposition of silicates in place of sodium carbonate or the usual 
fusion mixture of potassium and sodium carbonates. It can easily be 
obtained pure,is not hygroscopic, and does not decrepitate when slowly 
heated* About 12 times as much hydrogen sodium carbonate as 
substance should be used and the mixture heated gradually to redness 

3 a 2 
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or until the whole mass is fused. The crucible can be half filled with 
the mi xture, so that much smaller crucibles can be used. S. R. 


Solubility of Glass. ByE. Bohlig (Zeit. anal. Ghem 23,518). 
—From experiments with numerous flasks, it was found that 100 c.c. 
of distilled water at the boiling temperature will in every two seconds 
extract as much alkaline silicate as will neutralise 0*1 c.c. of a solution 
containing 0*1 gram of oxalic acid per litre; with some old flasks and 
beakers no appreciable quantity was dissolved in the short time 
required for an ordinary quantitative analysis. S. R. 


The Absorption and Determination of Small Quantities of 
Hydrogen Sulphide in Gaseous Mixtures. By Osmond {Bull, Soc . 
Ghim., 43, 70—71).—This is an improvement on Rollet’s method for 
the examination of snlphur when present in small quantities. The mix¬ 
ture of hydrogen, carbonic anhydride, and hydrogen sulphide is passed 
through a series of bulbs each of which contains a certain quantity of 
silver nitrate solution of known strength. The hydrogen sulphide 
unabsorbed by the first bulb produces a precipitate in the second bulb 
and so on; thus by counting the number of bulbs the contents of 
which have been precipitated, the amount of sulphur present in the 
quantity of substance taken is at once determined. H. JB. 

Nitrogen Determinations by KjeldahTs Method. By G. 
Czeczetka ( Mrnatsh. Ghem,, 6, 63 —64).—In Kjeldahl’s process for esti¬ 
mating nitrogen, tbe solution of the substance in strong sulphuric acid 
is oxidised by tbe addition of solid potassium permanganate. Tbe 
author deems it advisable to substitute a saturated solution of 
permanganate in pure sulphuric acid for the solid salt. The reagent 
is not allowed to drop on the surface of the liquid under examina¬ 
tion ; the tap funnel containing tbe permanganate must dip under tbe 
surface of the solution. To avoid loss of ammonia, the caustic soda 
is poured through a Welter’s safety tube into tbe flask containing the 
oxidised liquid, after the flask is connected with a condenser. 
An alcoholic solution of phenolphtbalein is recommended as an 
indicator in titrating the ammonia. W. C. W* 


Estimation of Reverted Phosphoric Acid and of Phosphoric 
Acid in Dicalcium Phosphate. By C. Mohr (Zeit anal Ghem., 
23, 487—491).—The sample (about 5 grams) is first digested three 
times with hot water, then heated for one hour at 60—70° with 25 c.c. 
of an alkaline ammonium citrate solution, the two filtrates mixed and 
diluted to 250 c.c. To 10—20 c.c. of this solution, an equal volume of 
fuming nitric acid is added, then the ammonium molybdate solution 
in excess, and tbe mixture allowed to remain for an hour at 85°; 
when cold, the precipitate is collected, and used for determining the 
phosphoric acid in the usual way. Numbers are given showing that 
:;,ihethbd : yields, results much nearer the truth than those of direct 
^ation. ' • - ■ S.-R. 
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Estimation of Graphite in Minerals. By J. B. Mackintosh 
( Ghem . News , 51, 147 —148).—For the determination of graphite in , 
minerals containing organic matter, carbonates, <fcc., the coarsely 
ground mineral is fused with potash, the fused mass dissolved in 
water, filtered through a Gooch’s crucible, washed with water, dilute 
hydrochloric acid, and then with ammonia, thus leaving the graphite 
practically pure. D. A. L. 

Microscopic Analysis. By Haushofer (Jahrl. f. Min ,, 1885, 1, 
Eef., 180—181). — Cerium .—When minerals containing cerium are 
treated with sulphuric acid, evaporated to dryness, and the residue dis¬ 
solved in water with a little sulphuric acid, monoclinic crystals of cerium 
sulphate are first formed. If these crystals are dissolved in a larger 
quantity of water, hexagonal crystals of cerium sulphate are obtained. 
When dilute cerium solutions are precipitated by oxalic acid or 
ammonium oxalate, a curdy white precipitate is obtained, which 
becomes crystalline. It consists of prisms, pointed .at both ends. 
From very dilute hot solutions, a salt is precipitated in rather lai'ge but 
very thin rhomboidal laminae, the acute plane angle of which, was 
found to be 86°. 

Yttrium and Thorium .—For the detection of these metals, the sul¬ 
phates, T a S 3 0i2 + 8H 2 0 (monoclinic) and ThS 2 0 8 + 9H 2 0 (mono¬ 
clinic) may be employed. The oxalates are, however, better suited 
for the purpose. When a drop of yttrium sulphate is diluted, and a 
drop of concentrated oxalic acid placed in contact with it, the distinct 
tetragonal oxalate is formed. The forms of erbium sulphate and 
oxalate coincide with those of yttrium. When a neutral solution of 
thorium sulphate is treated with dilute oxalic acid, the precipitate 
consists of hexagonal tablets, probably rhombic. 

Niobium and Tantalum .—When a powdered niobium or tantalum 
mineral is fused with soda, and the residue treated with a little 
water, the sodium tantalate and niobate remain in the form of fine 
colourless straight prisms. If the sodium salt is dissolved in water 
containing soda* and diluted, Nat/Ta^Ois +• 25H 3 0, separates first in 
hexagonal plates, and secondly as a salt resembling that obtained on 
treating the fused mass with water; it is probably sodium niobate. 
Tantalic and niobic acids dissolve slowly before the blowpipe in a 
bead of phosphoric acid. If the powdered glass is dissolved in 3 c.c. 
of hot water, and a few drop of this solution treated with soda on a 
watch-glass, prismatic crystals of sodium tantalate and niobate are 
formed. If some zinc-dust and two drops of sulphuric acid are added 
to the solution of the phosphoric acid bead, it assumes, after a short 
time, a fine sapphire-blue colour. B* H. B. 

Separation of Aluminium and Iron. By P. Yxgkon (CompL 
rend, IOO, b38—639).-rThe solution is mixed with a large excess of 
concentrated trimethylamine and allowed to stand 24 hours. The 
iron is precipitated whilst the aluminium is completely redissolved. 
The precipitate after being washed with trimethylamine until the 
washings leave no solid residue on evaporation, is dried and ignited. 
The results are very accurate. 
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Trimethylamine redissolves chromic hydroxide in presence, of ferric 
hydroxide, and probably this difference may also be utilised for the 
separation of these metals. 0. H. B. 

Precipitation of Manganese with Bromine. By C. Holteof 
(Zeit. anal. Chem ., 23, 491—498). 

Colorimetric Estimation of Manganese. By Osmond (Bull. 
Soc. Ckim., 43, 66—69).—To the solution containing manganous 
chloride, metaphosphate of sodium in excess is quickly added, and 
subsequently lead dioxide. The solution acquires a violet colour from 
the formation of manganic metaphosphate, and this coloration is 
made a measure of the manganese present. The liquid may be 
filtered through paper. Tubes containing known amounts of man¬ 
ganic metaphosphate are used for comparison. The method is prefer¬ 
able to the gravimetric method in determining manganese in substances 
containing less than 4 per cent. The lead dioxide may be replaced by 
a current of ozonised oxygen. H. B. 

Estimation of Manganese in Spiegeleisen, Ferromanganese, 

&e„ By W. Kahlmann and A. Smolka ( Monatsh. Chem., 6, 65—74). 
—This process depends on the fact that a definite compound of man¬ 
ganese and oxygen is formed when manganese compounds are fused 
with a mixture of borax and potassium sodium carbonate. It is not 
applicable to the estimation of manganese in the silicate or in steel. 
The following reagents are required: (1.) Fusion mixture, prepared 
by fusing together 2 parts of borax glass with 3 parts of potassium 
sodium carbonate in a platinum (fish. (2.) A solution contain¬ 
ing 100 grams of ferrous sulphate per litre, acidified with 100 c.c. of 
’ pure sulphuric acid. (3.) A permanganate solution, of which 1 c.c. 
corresponds to 0*0025 gram Fe. 

0*15 to 0*3 gram of the finely powdered snbstance is heated for 
15 minutes in a platinum crucible over a Bunsen burner, and finally 
over a blowpipe. When the crucible is cold, the substance is mixed 
with 20 times its weight of fusion mixture, and the contents of the 
crucible kept iu a state of fusion for 20 minutes. The lid is removed 
from the crucible and the mixture well stirred by means of a thick 
platinum wire for 15 minutes. The cold crucible lid aud stirrer are 
transferred to a beaker containing 10 or 15 c.c. of tbe ferrous sulphate 
solution. To faci^tate the solution of the fused mass, a small quantity 
of sulphuric acid is added. When solution is effected, the unoxidised 
iron is titrated with permanganate. The strength of the ferrous sul¬ 
phate solution is determined by taking a second portion of 10 or 
15 c.c., and directly titrating with permanganate, 

6 atoms of manganese part with 5 atoms of oxygen, which will 
oxidise 10 mols. of FeO to Fea0 3 , consequently 6 atoms of manganese 
correspond with 10 of iron. W. C. WV 

. ■ ■ , - •••,: 

Ana l y sis of Uranium Compounds. By C. Rammelsberg 

1884, 806).—Uranium is best separated from potassium, 
tod lithium, by igniting the mixture and heating the alkaline 
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uranate thus formed with ammonium chloride in a current of 
hydrogen. The alkaline chlorides may then be extracted with water. 
Thallium can be precipitated by potassium iodide; barium, strontium, 
calcium, and lead by sulphuric acid. Barium carbonate cannot be 
advantageously used for precipitating uranium when magnesium and 
zinc are present, but may be employed for separating it from nickel 
and cobalt. Uranium is best separated from magnesium by precipita¬ 
tion with freshly prepared ammonium hydrosulphide in slightly acid 
solution, from manganese and zinc by the same reagent, in presence of 
excess of ammonium carbonate. Cadmium and copper are best sepa¬ 
rated by precipitation as sulphides in acid eolation. L. T. T. 

Iodised Tannic Acid as a Reagent. By 0. Schwbissinger 
(Ghem.News, 51, 114).—A mixture composed of equal volumes of 
alcoholic solutions of iodine and tannic acid produces a transient rose 
coloration in dilute solutions of any salt having an alkaline reaction. 
With potassium carbonate the colour is perceptible, even with 1 per 
1,000,000. Sulphates and chlorides do not disturb this reaction when 
present in small quantities. In strong solutions the rose is masked 
by a brown coloration. D. A. L. 

Apparatus for Collecting and Analysing the Gases Dissolved 
in Water. By W. Thornes CGhem. Gentr 16, 129—131, and Eep. 
Anal. Ghem., 5, 14—17). * 

Estimation of Nitric Acid in Potable Water. ByMAYRHSFEs 
( Ghem. Gentr. , 188 4$, 848).—The method of estimating nitric acid in 
potable water, by means of indigo, is modified in the following wav: 
Indigotin is rubbed up with 20—30 times its amount of pure con¬ 
centrated sulphuric acid; after one day it is poured into water (1 gram 
indigo to 1*5 litre in water) ^ After settling and filtering, the filtrate 
is diluted until 5 c. c. still give a persistent bluish-green colour with 
5 c.c. of a potassium nitrate solution containing 0*0962 gram nitrate 
per litre. 5 c.c. of the indigo solution corresponds then with 60 mgr ms. 
nitric acid per litre. A constant stream of the solution is run drop 
by drop into a mixture of 5 c.c. pure sulphuric acid and 5 c.c. of 
the water sample. Care must be taken not to have a momentary 
excess of indigo solution at any time. J. T. 

Calorimetric Estimation of Fuels. By R SchwackhSfer (ZeiL 
anal. Chem 23, 453—476).—It is shown, in opposition to Bunte, 
that there is a relation between the theoretical and practical thermal 
values of a coal even when a small calorimeter is employed. The 
calorimeter described requires only 5—10 grams of the coal to be 
burnt in order to give accurate results. The combustion is effected in 
a stream of dry land pure oxygen, and the combustion-products are 
mixed with additional oxygen and led through a layer of heated sugar- 
charcoal to render the combustion complete. The amount of water is 
so regulated that -the temperature does not rise more than 10° C. with 
5—6 grams of mineraf coal and 2—4 grams of sugar-charcoal To 
check the results obtained, the thermal value is calculated from the 
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percentage combustion of the coal, by the following modification of 
Dulong’s formulae:— 

So of calories — ( 80S0 * P- 0 £ 0) + (34,462 x p. c. of HQ — (621 x p. c. of water) 

A comparison between the numbers, shows that the result calculated 
from Dulong’s formula is in all cases lower than that obtained by the 
direct method. 

The gases formed contain from 0‘2—0*8 per cent, of carbonic 
oxide, and the total volume amounts to about 80 litres. The gas 
is analysed and the sum of the products of the rise in temperature 
in degrees C. by the heat capacities (weight X sp. heats) of 
each of the gases, gives the number of calories contained in the gases. 
A correction must be made for the air in the apparatus at the com¬ 
mencement and also for the free oxygen. Finally, the calorimetric 
value of the sugar-charcoal has to be deducted from the total, the 
difference being the calorimetric value of the coal. S. B>. 

Detection of Sulphuric Acid in Wine. By P. Ferrari (Ghem. 
Gentry 1884, 184).—To detect free sulphuric acid occurring with acid 
and normal sulphates in wine, 20 c.c. of the liquid are shaken np with 
a mixture of equal volumes of alcohol and ether in an 80 c.c. fiask. 
After 24 hours, the liquid is thrown on to a filter moistened with the 
alcohol-ether mixture, and the precipitate washed in the flask with 
the mixture until its reaction is neutral. The precipitate, consisting 
exclusively of normal sulphates, is dissolved in hot water, and the 
sulphuric acid is precipitated by barium chloride. The alcohol- 
ether filtrate is distilled, the residue is taken np with water, and the 
sulphuric acid in it determined; only a part of this is to be reckoned 
as free sulphuric acid, as a portion has come from the conversion of 
acid sulphates into normal sulphates and free acid. Since the acid 
formed from the acid sulphate and that from the normal sulphate are 
equal in quantity, the difference between the two sulphuric acid esti¬ 
mations is to be reckoned as free sulphuric acid. J. T. 

Wine Analysis. By R. Ulbricht (Chem. Gentr., 1884, 684).—To 
detect sulphurous acid, salicylic acid, and metals in wine and must, 
the author proceeds as follows:—100 c.c. wine or 50 c.c. must and 
50 c.c. water are distilled, and the distillate is collected in a receiver 
containing 5 c.c. of a solution, of which 1 litre contains 5 grams 
iodine and 7*5 grams potassium iodide. After 10 c.c are distilled over, 
the contents of the receiver are tested with some drops of hydro¬ 
chloric acid and barium chloride. Without interrupting the distilla¬ 
tion, the next fraction is collected in a receiver containing a drop of 
ferric chloride. If the sample contains only 0*08 gram salicylic acid 
per litre, the well-known reaction immediately appears. The distilla¬ 
tion is continued until 50 c.c. has passed into the second receiver. The 
residue can be tested for metals by hydrogen sulphide, &c. J. T. 

* Determination of Non-volatile Residue in Wines, by 
Evaporation in a Vacuum. By J. Peter (JBuK Soc OMm 43, 
71—#4)* 
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Detection of Saccharose in Wine, By Mbdicus ( Ohem . Centr., 
1884, 852).—In some genuine wines, the sugar was determined first 
directly, and again after boiling with hydrochloric acid. In the 
second estimation, invariably a little more sugar was found (by 
Allihn’s modification of Soxhlet’s method) than in the first. Since 
this might be due to a gum-like substance, lOO c.c. were evaporated 
to one-fourth, and treated with alcohol, when a gummy deposit formed 
on the sides of the vessel. This was dissolved, inverted, and treated 
as for sugar. The amount of copper precipitated agreed tolerably 
well with the difference found above. J. T, 

Estimation of Sugar and Glucose. By L. Battcjt (Ohem. 
Centr., 1884, 687—688).—Circumstances occur in sugar-making in 
which the polarimeter cannot be applied : in such cases recourse must 
be had to the copper solution. The author, after a comparison of 
various methods, prefers the application of Pellet’s solution, care 
being taken to work always with the same volume and same amount 
of sugar. J. T. 

Tlie f. Metliod of Sugar Analysis. By P. Casamajor (Ohem. 
News , 51, 145—146). 

Composition of Starch Syrup, of Honey, and its Adulte¬ 
ration. By J. Sieben (Bzed. Centr 1885, 134—137).—Starch-sugar 
syrup yields less alcohol when fermented than pure dextrose, but more 
than corresponds with the dextrose supposed to be in the syrup; the 
residue, after fermentation of pure dextrose, will not reduce Pehling’s 
solution, whilst the residue from dextrose syrup reduces it strongly. 
The composition of the syrup is thought to be :—Dextrose 21*97 per 
cent., maltose 15*80, dextrin 41*96, water 20TQ, ash 0*30. 

. After examining many samples of honey, the author finds that 
saccharose is sometimes present to the amount of 4 per cent, (in one case 
8 per cent.) ; the ratio of laevulose to dextrose varies, the total quantity 
being 68—78 per cent. The following represents the average com¬ 
position of 60 samples:—Dextrose 34*71 per cent., Imvnlose 39*24, 
saccharose 1*08, water 19*98, non-saccharine matter 5’02. Lsevulose 
of honey is more readily turned brown by hydrochloric acid than dex¬ 
trose. To test honey for adulteration with starch-syrup, 25 grams honey 
and 12 grams yeast (free from starch) are dissolved in 200 c.e. water. 
After 48 hours’ fermentation and addition of aluminium hydroxide, it 
is made up to 250 c.c.; 200 c.c, are then evaporated down to 50 c.c. and 
polarised. If any starch-sugar is present, the liquid will be dextro¬ 
rotatory, for the other constituents yield only lsevorotatory, or else 
neutral products. The residue, after fermentation, is heated with a 
little hydrochloric acid, when there should be no reaction on Fehling’s 
solution, as honey produces no dextrin. Two other methods are 
mentioned, but not described. B. W. P. 

Polarimetric Estimation of Sugar in Milk. By M. Scem5ger 
(Med. 0e»£r., 1885, 129—130).—After coagulating 100 c.c. of milk 
by 6 c.c. of 15 per cent, acetic acid, and then boiling the whey with 
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3—4 c .c. of a solution of lead acetate (sp. gr. 1 * 2 ), the lactose is esti¬ 
mated in the clear filtrate by the polariscope. Another method is to 
add 5 c.c. of phosphotnngstic acid to the whey and filter. A third 
method is a modification of Hoppe-Seyleris process, in which after 
50 c.c. of milk are decomposed by lead acetate, 5 c.c. of a 10 per cent, 
solution of alum are added before making up to 100 c.c. All three 
methods give results not agreeing very accurately with one another, 
nor with that obtained gravimetrically. The methods of Soxhlet and 
others are accurate so long as the lactose is pure, but inaccuracies 
appear as soon as milk is operated on; the author believes that these 
differences are due to the existence of some carbohydrates in the milk, 
such as Eitthausen has hinted at. E. W. P. 

Influence of the Lead Precipitate on Polarisation. By F. 
Sachs and It. be Barbieri ( Ohem . Gentr ., 1884, 902—903).— The 
authors found that the precipitate of basic lead acetate had no 
noticeable influence on the polariscopic estimation of osmose-waters 
or molasses, but that it became a source of error in the estimation of 
sugar-cane juice, as in this case the percentage of sugar shown 
increases with the bulk of the precipitate. They then made a series 
of experiments with solutions of pure sugars, to which potassium 
citrate, tannin, sodinm oxalate, chloride or carbonate, or potassinm 
sulphate had been added, and estimated the sp. gr., weight, and volume 
of the precipitate caused on the addition of lead acetate, and the 
influence on the polariscopic readings. Only in the case of tannin 
was the increase of bulk such as exactly to correspond with the change 
of reading. This the authors believe to be due to the presence of 
sodium or potassium acetate in the other cases, which prevents the 
lead precipitate carrying down sugar with it. They, therefore, consider 
that in the analysis of sugar-juice the whole bulk of the precipitate 
should be taken into account, and that both in the analysis of juice 
and of molasses the employment of tannin is to be avoided. 

L. T. T. 

Tramxin^s New Saccharimeter. (JDingl polyt J., 255, 293. 
From Bulletin de la Socie'te Ind,mtrielle de Nord de la France, 1884, 
107).—In this apparatus the various parts are arranged in a vertical 
position. D. B. 

Phenols as Reagents for Carbohydrates. By A. Ihe (Ohem. 
News, 51,114—115).—-In all these experiments, an alcoholic solution of 
the phenol was mixed with the finely powdered carbohydrate and hydro¬ 
chloric acid and cautiously heated. Cane-sugar with a-naphthol gives 
a red-violet coloration, which disappears on adding water ; with 
/i-naphthoi a yellow colour, which on prolonged boiling changes to dark 
greenish-yellow, with greenish fluorescence; with resorcinol an intense 
fiery red, and with pyrogallol a fine red colour, both colours being 
permanent with water; phloroglucol gives with cane-sugar an intense 
yellow-red colour, which on addition of water becomes light yellow. 
Milk-sugar gives a violet colour with a-naphthol, yellow with 
2|^ns^)hthol, and red-brown with phloroglucol. Dextrin, gives a blue 
wdth a-naphthol, yellowish with P-naphthol, and dirty yellow 
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with phioroglucol. Glucose gives a yellowish-green coloration and 
strong green fluorescence with ^-naphthol, and yellowish-red with 
phioroglucol. Arabin yields a red colour with a-naphthol, light 
yellow with jS-naphthol, a cochineal-red dye, permanent with water 
with phioroglucol, whilst starch gives a deep reddish-violet with 
a-naphthol, and a faint yellow with (S-naphthol. The last five carbo¬ 
hydrates all give yellowish-red colours with resorcinol and with 
pyrogallol. D. A. L. 

Detection of Chloral. By Casali ( Chem , Centr., 1884, 198— 
199).—-Milk containing chloral was examined as follows:—-The milk 
' was vigorously and repeatedly shaken with twice its volume of ether 
and concentrated aqueous potash, then allowed to stand for some 
time. The upper ethereal layer, which was light yellow, and only 
very slightly turbid, was removed, and the aqueous solution treated 
again with ether. The two ethereal solutions were filtered and dis¬ 
tilled at 45°. To detect the chloral hydrate in the distillate, a part was 
taken and mixed with one-third of its volume of water, and the ether 
allowed to evaporate. Some drops were added to an ammoniacal solu¬ 
tion of silver oxide previously warmed, a silver mirror immediately 
appeared. A few drops also reduced Fehling’s solution. A portion 
of the distillate was mixed with twice its weight of alcohol, and 
burnt in a lamp with an asbestos wick, under a bell-jar. The smoking 
wick smelled strongly of chloral hydrate and chloroform; a rod 
moistened with ammonia became covered with white needles when 
placed in the bell-jar; the water condensed in the jar had an acid 
reaction, and gave a precipitate with silver chloride. The same results 
were obtained when light petroleum was substituted for ether. 
The author considers,no difficulty would be met with in applying the 
method to food, drink, medicines, and the contents of the stomach* 

J. T. 

Estimation of Milk Fat. By L. Liebermaot (Zeit. anal. Chem., 
23, 476—486).—The author refutes Wolf’s criticism (Zdt. anal. 
Chem., 23, 87) on the accuracy of his volumetric method for 
estimating fats (Abstr., 1884, 372). The modification of the process 
which is now adopted consists in mixing 50 c.c. of the milk with 
50 c.c. of potash solution of sp. gr. T27, then, after five minutes, 
adding 50 c.c. of aqueous ether. The mixture is .shaken, and 20 c.c. 
of the ether withdrawn by a pipette, and evaporated to dryness. 
It is best to dry for half an hour at 110°, or to heat over a small 
gas flame until the smell of decomposed butter is detected. The 
araeoraetric method of Soxhlet should be used if this method is 
inapplicable. S. R, 

Tests for Butter, By X Zanni (Chem. Centr.,. 1884, 63—64). 
—I. A small quantity of the butter to be tested is heated in a 
porcelain vessel to 130°, allowed a day to cool, and then strongly 
kneaded with a glass spatula, Artificial butters thus treated have an 
odour of tallow, which is not the case with genuine butter, even if 
several months old. II. 2 grams of genuine butter give 0*012 gram 
of ash as a maximum, oleomargarin, &o., give 0*025—0*036 gram. 
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III. Added butyric acid is detected by comparing tbe quantity 
of acid extracted by washing with water with that of tbe volatile 
acids obtained by tbe processes of Hehner, Anghell, or Reichert. 

IV. Pure butter when examined under the microscope at 26—30° 
appears formed of regular transparent spherical nodules. When 
adulterated with vegetable oils, butter begins to lose this appearance 
at 18—24°. Margarin, &c., show a more or less crystalline structure. 

V. Adulteration with vegetable oil may be detected by the smell if a 

small quantity of the butter is well rubbed up in the palm of the 
hand. VI. Ho genuine butter contains more than 58 per cent, oleic 
acid. A good butter should contain from 87*5—88 per cent, of 
insoluble fatty acids. L. T. T. 

Tests for Butter and Butterine. By J. Horsley ( Ghem . News, 
51, 114).—When two test-tubes, containing respectively a piece of 
butterine and a piece of pure butter, equal in size, are held in the 
palm of the hand (or heated at 98° P.), the butter takes twice as long 
to melt, and is never as clear and oily as the butterine. Addition of 
alcohol to the ethereal solution of butter causes a voluminous white 
precipitate to form, whereas with butterine no such reaction is 
obtained. D. A. L. 

Toilet Soap Analysis. By E. Valenta (Ghem. Oentr ., 1884^ 
199—200).— Water. —4 to 5 grams of the soap are heated at 69-—90° for 
3^4 hours, then some hours at 100°, and finally at 120°. Alcohol .—In 
the case of the transparent, so-called glycerine, soaps, 50 to 60 grains 
mixed with coarse pumice powder are distilled in a retort* for a con¬ 
siderable time the temperature is kept at 110°, finally it is raised to 
120°. The amount of alcohol found is deducted from the water. 
Ash.— 5 to 10 grams are burnt in small portions in a platinum crucible; 
the ash may reach 20 to 35 per cent. The ash is examined for sodium 
silicate. . In its absence, the amount of alkali that was combined with 
fatty acids is estimated by titrating tbe aqueous extract of ash 
with standard acid; otherwise the total alkali, silica, chlorine, and 
sulphuric acid must be determined, or an estimation of the carbonic 
anhydride must be made. Fatty acids.— 5tol0 grams are heated in a 
capacious dish with dilute sulphuric acid (1 :15) until the fatty acid 
floats on the surface as a clear oil. A weighed quantity (5 to 10 grams) 
of previously fused stearin or wax is now added, so as to solidify the 
separated acids after cooling. The cake obtained is repeatedly melted 
with water, fused on tbe water-bath in a platinum dish, and allowed 
to cool. After drying in a vacuum, it is weighed. The weight 
found, after deducting the stearin added, may be taken as fatty acid 
hydrate, or 3*25 per cent, may be deducted to obtain the anhydrous acids. 
Otherwise 20 to 30 grams of soap may be treated as above, and the 
fatty acids filtered through a moist paper, washed well, dried at 100°, 
finally in a vacuum, and weighed. The fusing point, &e., may 
Glycerol.— 5 to 10 grams of the soap are decom- 
sulphuric acid, filtered, washed with a little warm water, 
filtrate evaporated, after neutralisation with sodium carbonate, 
aesidne is extracted with ether alcohol (1 : 5), and the 
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extract is evaporated at the lowest possible temperature, finally dried 
over sulphuric acid, and weighed. J. T. 

Testing Oil of Cassia. By G. Heppe ( Ohem . Centr ., 1884, 910— 
911).—Hager’s method of testing, by shaking the oil of cassia with its 
own volume of light petroleum, is satisfactory in most cases ; but if 
the adulterant is copaiva resin, it is not extracted by this method. 
Such an adulterated oil also dissolves in 80 per cent, alcohol and in 
glacial acetic acid to a clear solution, although the resin alone is 
insoluble in acetic acid. L. T. T. 

Valuation of Indigo. By 0. Bawson (J. Dyers and Colourists * 
Soc ., 1885, 74—81).—The object of the research was to devise some 
method whereby the exact composition of indigo, so far as its tinctorial 
power was concerned, might be determined, as mere inspection of the 
sample is apt to produce an error of 3d. to 9 d. per lb. Moreover, many 
of the methods recommended in text-books are utterly untrustworthy, 
and the opinions concerning the degree of solubility of indigo in 
sulphuric acid, as stated by various writers, are very diverse. After 
repeated experiments, the author has adopted the following as the 
most trustworthy and rapid method : 1 gram of finely powdered 
indigo is mixed with its own weight of ground glass; this mixture 
is carefully added during constant stirring to 20 c.c. of sulphuric 
acid (sp. gr. 1*845) contained in a cylindrical porcelain crucible 
(capacity 1J oz.), the whole is then heated in an oven for one hour at 
90 & , and the sulphindigotic acid afterwards diluted, and made up to 
1 litre. There appears to he no advantage in heating for any longer 
period. To estimate the indigotin present in the filtered solution, the 
permanganate process is preferred, as by the use of chlorine or 
potassium dichromate,the results are always too high; the poorer the 
quality of the sample the greater will be the error, nor is the per¬ 
manganate process free from error, but that error can to some extent 
be eliminated. Bleaching powder, potassium chlorate and dichromate, 
are unsatisfactory, for the indigo solution must be of such a strength 
that, in the case of inferior qualities, the end of the reaction is obscured 
by the dark colour of the liquid. When, therefore, a sample is to be 
estimated as easily and rapidly as posvsible, and with accuracy, the pei'~ 
manganate process is to be used: 50 c.c, of the solution of sulph- 
indigotie acid are taken and diluted to 250 c.c,, and then titrated with 
potassium permanganate (0*5 gram per litre), the end of the reaction, 
the change to light yellow, being clear and distinct; 316 parts perman¬ 
ganate = 655 parts indigotin. The other constitnents of raw indigo, 
namely, indigo-brown, -red, and -gluten, are also affected by oxidation, 
and experiments have been made to ascertain to what extent the 
action affects the estimation of pure indigotin. Medium quality 
indigo was treated with hydrochloric acid, alcohol, and sodium 
hydroxide, and the extracts evaporated to dryness, dissolved in 
sulphuric acid, diluted and filtered, and then submitted to oxidation. 
The alcoholic extract consisted principally of indigo-red, but a smart 
quantity of brown was present as shown by the formation of a brown 
precipitate when water was added; the red is acted on by perman- 
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ganate in a manner similar to indigotin. . The sodium. hydroxide 
extract consisted of indigo-brown; it was dissolved in acid, but was 
precipitated on adding water; on this compound, permanganate had 
but little action. The hydrochloric acid extract contained indigo- 
gluten, resinous substances, and mineral matter, notably ferrous salts; 
the amount of permanganate required to oxidise this solution varied 
with the quality of the original sample. Now as indigo-red is no 
impurity, and indigo-brown has no action, it is evident that the in¬ 
accuracy of the process is due to the presence of substances soluble in 
hydrochloric acid. To eliminate this error, the following method has 
been devised. The 50 c.c, of the filtered solution of indigo are first 
mixed with 50 c.c. of water and 32 grams sodium chloride; after 
remaining for two hours, the precipitate of sodium sulphindigotate is 
filtered off and washed with 50 c.c. of sodium chloride solution 
(sp. gr, 1*2), after which it is dissolved in hot water, cooled, mixed 
with 1 c.c. sulphuric acid, diluted to 300 c.c., and titrated; a correction 
of 0*0008 c.c. must be introduced to allow for the sulphindigotate 
dissolved in the salt solution. 

The employment of Ullgren’s method (this Journal, 1865, 217) is 
not altogether satisfactory, the results being too high. Muller’s process 
([Amer. Chemist , 5, 128) is very accurate, but the author has some¬ 
what modified it with advantage. The solution of sodium hypo¬ 
sulphite is prepared by placing some zinc in a 100 c.c. flash, and 
adding a solution of sodium hydrogen sulphite (sp. gr. 1*30). The % 
flask is then corked, and allowed to remain until there is no longer an 
odour of sulphurous anhydride, after which the liquid is decanted and 
diluted with 5 litres water, containing 0*05 gram of calcium hydroxide 
in suspension; after subsidence, the clear liquid is syphoned off and 
stored; to prevent oxidation, 50 c.c. of petroleum is added; to further 
prevent change, the bottle is covered with black paper; to remove 
the liquid, a syphon tube is introduced into one perforation of the 
cork, whilst another perforation admits of connection with a coal-gas 
supply. For the standardising of this solutiou, a modification of 
Bernthsen’s process (Abstr.*, 1881, 310) is used. Standard copper 
sulphate is prepared by dissolving 1*904? grams of the crystallised 
salt (=1 gram indigotin) in 1 litre water containing 100 c.c. of 
ammonia (0*880); of this mixture 50 c.c. are then, boiled to expel air 
and cooled. The flask in which the titration is performed is provided 
with a perforated stopper to admit a burette containing indigo-carmine 
as indicator, another burette for the hyposulphite so arranged that 
only coal-gas or hydrogen shall have access to the liquid, and an exit 
and inlet tube for admission of gas to the mixture in the flask. 
Hyposulphite is run in until the copper solution is nearly colourless, 
When a few drops of carmine are added, and then a further quantity of 
hyposulphite until a brownish-red colour is assumed—the end of the 
reaction is sharp; the quantity of the hyposulphite required to de¬ 
colorise the carmine is very small, but it must be previously deter- 
iipined. One molecule of ammoniacal copper solution is decolorised 
same quantity of hyposulphite, as one molecule of indigotin 
Isulphuric acid, so that using the above quantities, 50 c.c. 
f§IS|l|||sulphate• are equivalent to 0*05 indigotin, so that supposing 
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25 c.c. of sodium hyposulphite have been run in, each c.c. will cor¬ 
respond with 0*002 indigo tin. To prepare the indigo sulphate for titra¬ 
tion, the indigotic acid, as previously described, is diluted to 1 litre; 
of this 50 c.c. are boiled and cooled; solutions of indigotin and better 
qualities of indigo are pale yellow when reduced, but if the quality is 
low, the final solution is brownish-yellow. As hyposulphite has no 
action on indigo-red, -brown, or -gluten, this last process gives the 
percentage of indigotin only; but if iron is present in the ferric state 
then the results are too high, for hyposulphite reduces ferric salts to 
ferrous, but the quantity required is exactly the same as that required 
to reduce the copper solution; it is only in low class indigo that 
there is much iron, and then it is chiefly in, or is subsequently reduced 
to, the ferrous condition. 

The sublimation process as worked by Cram and Lee (Abstr., 1884, 
1488) is stated by the anthors to be satisfactory, but Rawson thinks 
otherwise, for although estimations of one sample made under one cover 
may agree, yet if another cover is employed, a difference of 2 per 
cent, may be found; he has also found that the other constituents of 
indigo are more or less affected by sublimation, and that pure indigotin 
is partly decomposed, leaving a brown residue amounting to 10 per 
cent, of the whole; with inferior samples, the results are too high, 
whilst with samples rich in indigotin the results are too low. 

Amongst the methods of estimating indigotin by reduction, Craee- 
Gaivert’s method of reduction by ferrous sulphate and sodium 
hydroxide has been thoroughly examined. The process now proposed 
for general practice is to mix 1 gram of finely powdered indigo with 
2 grains ferrous sulphate, 5 grams sodium hydroxide and 1 litre water 
in a flask closed by a cork with three perforations, one for a syphon, 
the other two for a constant supply of hydrogen; the mixture is kept 
at a little below boiling point for —2 hours, when 500 c.c. of the 
clear liquid are syphoned off, and allowed to oxidise; excess of hydro¬ 
chloric acid is then added, and the precipitate well washed with hot 
water; the indigo-brown and -red are removed by hot alcohol, and 
the pure indigotin dried at 100°. Finally Rawson describes a new 
method devised by himself, and recommends it as being very accurate 
and rapid. One gram of finely powdered indigo is ground to a thin 
paste with water, and introduced into a flask with 500—600 c,c. lime 
water; the cork of this flask is fitted with tubes as in the previously 
described method. The liquid is heated to 80°, and to it is added 
100—150 c.c. of sodium hyposulphite (five times stronger than 
that already described), when it assumes a yellow colour, after which 
it is heated nearly to boiling for half an hour; after subsidence 
500 c.c. are syphoned off into a conical flask when oxidation ensues. 
After complete oxidation excess of hydrochloric acid is added, and 
the precipitate of indigotin and indigo-red is filtered off, and the red 
removed by alcohol. The principle of this method has been applied 
to a volumetric process, but the results at present are not satisfactory 
enough to warrant publication, H. W* P. 

Valuation of Hay by Chemical Analysis. By A. Mato, 
(Ann . AgrptiQm,, 11, 90—93).—The author demonstrates the mis- 
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leading character of the ordinary chemical analysis as a guide to the 
nutritive or market value of samples of hay, and declares that a simole 
botanical analysis, giving to each species the value assigned bv lono* 
experience is far preferable. As an example he cites ft&r samples of 
hay, sold at the following pnces:-(l) Frisian hay 20 florins per 500 
hies.( 2 ) hay from L’Tssel, 18 florins; (3) blue hay from La Lende 
11 florins; (4) inferior hay from marshy soil, 6 florins. The ordinal 
chemical analysis of these samples yielded the following results J 


Water.. 

Albuminoids . g '8 

Ether extract. 3 - l 

Soluble carbohydrates. 42'9 
Crude fibre. 29 - 0 


No. 1. 

No. 2. 

No. 3. 

9-1 

9*2 

9-4 

8-8 

9*3 

10-2 

31 

2*5 

2-8 

42-9 

40*8 

42-8 

29-0 

29*5 

30-2 


No. 4. 
102 
7-1 
1-3 
42-5 
330 


Regarding as is usual, the albuminoids as worth double as mn 4 0 „ 
tie «W «w (,.t) a„d four „ mMll „ fc ^ b “ 

^rbohydrates, the following proportional values are arrived at:— 
!No. 1 , 20 florins; No. 2, 19*77 florins; No. 3 21*23 flrv»»fna. * ^ 
No. 4, 17*17 florins. Thus No. 3 appears by chemical analvsis tn & h 
worth more than No 1 although it can be bought at half^the price 
Botanical analysis of the same four samples discloses the following 
species the dominant species in each sample being italicized. S 


No. I. 

Anthoxcmthum odoratum, 
Agrostia vulgaris . 

Poa trivialis. 

Holeus lanatus. 
Cynosurus cristatus. 
Glyceria maritima. 
Leguminosse: Trifolium pratense. 
Weeds: Agrostis alba. 

Ranunculus repens. 
Lychnis flos-cuculi. 
Veronica serpyllifolia, 
Cerastium glomeratum. 
Alopecurus geniculatus. 
Hordeum murinum. 

Moss (hypnum). 


No. 2. 

Grasses.: JPoa trivialis, 

Festuca elatior. 
Glyceria maritima. 
Cynosurus cristatus. 
Promus mollis. 

_ Hordeum secalinum. 

ijegummossB: Trifolium minus. 

T. pratense. 

Weeds: Agrostis alba. 

Ranunculus repens . 
Plantago lanceolata. 
Carex vulpina. 

Orepis virens. 
Cerastium glomeratum. 


Grasses 

Weeds: 


No. 3. 

i Poa fertilis. 

Anthoxanthum odoratum. 
Agrostis canina. 

Triodia decumbens. 
Molinia coerulea. 
Phragmites communis. 
Carex (several). 

Salix repens. 

Cirsium palustre. 
Potentilla tormentilla. 


No. 4. 

1 S?* 8 ^ 8: -^fchoxanthum odoratum. 
Weeds : Juncus (several)* 

Carex (several). 
JSquiseium Umosum. 

Other mosses. 

Scutellaria galericulata. 
Oomarum palustre. 
Lychnis flos-cuculi. 
Galium palustre. 
Poiystichum thelypteris. 
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Crude 

protein, Digestible 

N x 6*25. Albumin. Nuclein, albuminoids. 

Anthoxanthum odoratum .. 10'8 8*2 6*1 4*7 p. c. 


Poapratensis . 8*5 6*5 4*8 8*7 „ 

B quisetum liyemale and 

arvense ... 20*0 15*6 7*8 12*2 „ 

Oarex vulgaris . 14*6 12*2 8*4 6*2 „ 


The nuclein, or indigestible nitrogenous matter, was estimated by 
Stuzter’s process of artificial digestion ; the albumin by copper 
hydroxide. These chemical results again are in contradiction with 
the values given by experience. There may be, deleterious substances 
in the Weed grasses and other plants which detract from their theo¬ 
retical nutritive value. J. M. H. M, 

Separation of Alkaloids in Forensic Analysis. By H. 

Beoktjrts (Ghem. Centr ., 1884, 905).—By the following method, the 
employment of amyl alcohol in the separation of morphine and 
narceine may be avoided. The mass to be investigated is extracted 
with spirit acidified with oxalic acid and the united extracts treated as 
nsnal. After shaking out with ether, the acid solution is exactly 
neutralised with lime- or baryta-water and washed with ether. The 
washed liquid is filtered, and the precipitate—which consists of 
calcium (or barium) oxalate, together with any morphine or narceine 
present—is dried and extracted with boiling alcohol. This solution on 
evaporation leaves the morphine and narceine in a much purer state 
than when amyl alcohol is employed. L. T, T. 

Pepper Powder. By W. Lenz (. Zeit , anal. Ohem., 23, 501—513). 
—Satisfactory determinations of the purity of samples of pepper 
cannot be made by extraction with various solvents, as the employ* 
ment of different forms of extraction apparatus will give entirely 
different results. For example, a sample of pepper when treated with 
light petroleum for 12 hours in a Soxhlet’s apparatus gave 1*98 
per cent, of extract, whilst with Toller* apparatus in II hours as 
much as 4*55 per cent, was obtained. This is due to the higher tem¬ 
perature of the light petroleum in the last-named apparatus as well as 
to differences in the construction of the two forms of apparatus. It 
has been recently proposed (Pharm. Oentr 24, 566) to strew the 
pepper on a strong aqueous solution of iodine. In this way the 
pepper is coloured blue and palm-nut powder yellow, and the larger 
particles can be separated mechanically. The author confirms the 
usefulness of this method. As pepper is characterised by its lar&e 
amount of starch as compared with that in its common adulterants, 
the only trustworthy method for a quantitative estimation is to convert 
the,contained starch by boiling with dilute hydrochloric acid and to 
determine the sugar formed by means of Fehling’s solution. 

The mean amounts of sugar obtained from the dry substances 
(calculated as free from ash) are:—Black pepper, 52 per cent.; white 
pepper, 60 per,cent.; palm-nut powder, 22*6 per cent, (free also from 
Toil, xlyui. 3 b 
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fat) ; pepper husks, 16*3 per cent. ISFo pepper if pure should give less 
than 50 per cent, of sugar when calculated in this way upon the dry 
substance freed from ash. The percentage of palm-nut powder con¬ 
tained in the pepper can be approximately calculated by subtracting 
the percentage of sugar from 52 and dividing the product by 0*29. 

S. R. 

Detection of Sugar in Urine. By C. Giacomo ( Ghem . Gentr., 
1884, 185).—In testing urine for sugar with copper solution, the blue 
coloration frequently disappears and passes into yellow. The author 
finds that neither colouring matter, gum, albuminoid nor extractive 
matters cause this change, as after their removal by means of animal 
charcoal and lead acetate the sugar reaction sometimes fails; if, how¬ 
ever, an alcoholic extract of the urine extract is treated with concen¬ 
trated alcoholic zine chloride, filtered and evaporated after 48 hours, 
then the presence of sugar will be indicated by the copper solution. 
It is the creatinine, so removed, which prevents the reduction of the 
copper salt by the sugar, as it reduces the copper salt and combines 
with the cuprous oxide produced to form a white granular powder, 
soluble in ammonia and alkalis. This reaction is so delicate that 
iqIoo of creatinine can be detected. The sugar reaction only takes 
place when all the creatinine present has combined with cuprous 
oxide, so that in presence of creatinine a larger quantity of copper 
sulphate is required, and Trommer’s test requires to be so modified 
that 10—12 drops tartaric acid, much copper sulphate, and an excess 
of potassium hydroxide are added to the urine. J. T. 

Estimation of Dextrose in Urine by Means of the Soleil- 
Ventzke Polarimeter: Lsevorotary Substances in Urine. 
By W. Muller ( Pfluger’s Archiv , 35, 76—108).—The author has 
examined a very large number of urines both with the polarimeter and 
by titration with Fehling’s solution, and confirms the non-agreement 
Between the two methods, to which attention has several times been 
drawn. The resnlt is to show that in most cases less sugar is 
indicated by the polarimeter than by Fehling’s solution. The 
presence of leevulose having been suggested as a cause of the 
discrepancy, this substance was sought for, but with negative results. 
The author’s experiments finally led to the conclusion that a leevo- 
rotary substance of an acid nature was present in many diabetio 
urines, and experiments on the isolation of the substance were in 
progress when he became aware of Kulz’s discovery of pseudo- 
hydroxybutyric acid in the urine in some severe cases of diabetes 
(this vol., p. 284), and therefore abandons his researches on the 
subject. A. J. G. 

:? > Sources of Error in the Titration of Carbamide with 
Mercuric Nitrate. By H. Braun ( Pfluger’s Archiv, 35, 277—-294). 

this titration (when neutralisation is not resorted to during the 
iatration) the author finds that Liebig’s correction does not lead to 
results. For solutions containing more than 0*2 gram per 
10^0., however, fair results Can be obtained by adding 0*1 c.c. for 

||^^|y;'idditik)nal c.c. above 20 of mercuric nitrate required per 10 c.c. 
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of carbamide solution. It is necessary that the whole volume of the 
mercury nitrate should be run in at once; a slow titration gives 
discordant results. The presence of free nitric acid appears to still 
further increase the rise of the amount of mercuric nitrate used with 
the increase in the amount of carbamide solution. A. J. G, 

Chemistry of Urine. By H. Spielhoff (Client. Gentr., 1884, 851). 
—The author has experimented with Ehrlich’s diazo-reactiou, and has 
ascertained that urine which gives no reaction with the normal solu¬ 
tion gives only a pseudo-reaction with stronger solutions, and not the 
true froth colour and green precipitate. A red coloration is always 
accompanied by a green precipitate; the application of concentrated 
diazo-solutions are to be avoided. The author found that diazo- 
benzenesulphonic acid can be used to detect ethyl acetoacefcate in 
urine. A strong solution must be employed. Equal quantities 
of urine and the reagent are mixed, and saturated with ammonia, 
not with potash. If a red coloration appears, a small quantity 
of the mixture is treated with hydrochloric acid, when a violet 
coloration should be obtained. The rest of the urine mixture is 
treated with a large excess of ammonia or potash, when a distinct red 
colour is obtained even when largely diluted. J. T. 


Technical Chemistry. 


Behaviour of the Haloid Compounds of Silver to the 
Solar Spectrum. Action of Byes and other Substances in 
increasing the Sensibility of the Salts. By J. M. E z>m (Menatsh. 
Ch&m.j Q, 1—47).—This paper contains several diagrams which indi¬ 
cate the degree of sensitiveness to various portions of the solar spec¬ 
trum, exhibited by dry gelatin plates prepared with different physical 
modifications of silver bromide, silver iodide and chloride, and also 
with mixtures of bromide and chloride and iodide. The action of a 
large number of dyes in increasing the relative sensibility of the 
plates to different coloured rays of light is also shown by diagrams. 

The author confirms ^.bney’s observation that a mixture of silver 
bromide and silver iodide gelatin emulsion exhibits two maxima of 
sensitiveness, and he also confirms Schumann’s statement that the 
two separate maxima are merged into one when the mixed emulsion is 
digested for an hour. The sensitiveness of such an emulsion is 
greater for the less refractive rays than that of pure silver bromide. 
The best results are obtained with silver bromide containing 5 per 
cent, of silver iodide. j 

Hofmann’s violet and other commercial violets increase the sensi¬ 
tiveness of the plates to orange, yellow, and green rays. Iodine green 
is the best sensitiser for the ultra-red. Cyanin is very good tor 
Orange and red. The total^ sensitiveness to white light is only ono-' 
tenth or one-fifth that of uncoloured plates, but the relative sensi- 
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tiveness for orange is increased a hundredfold. With these plates a 
dull, dark red light should he used. 

The eosin colours are good sensitisers for green, yellowish-green, 
and yellow, hut not for red. A mixture of cyanin and eosin yields 
excellent results. 

The sensitiveness of an ordinary silver bromide gelatin plate is 
increased by immersion in ammonia, or in an alcoholic solution of 
silver nitrate. Treatment with the latter solution also increases the, 
sensitiveness of a silver bromide gelatin plate which has been 
coloured with eosin. 

The gelatin can be completely removed from silver bromide in the 
ordinary emulsion by prolonged washing; some of the colouring 
matter in the coloured plates also remains firmly combined with the 
gelatin or silver bromide. The maximum of sensitiveness in the 
silver bromide gelatin plates coloured with eosin or aniline-red does 
not correspond with the maximum of absorption of the coloured 
gelatin. The former maximum lies nearer the red end of the 
spectrum than the latter. 

The author is of opinion that the silver bromide gelatin plates 
which have been sensitised with cyanin or iodine-green yield much 
better results than “collodion emulsion” in photographing the red 
end of the spectrum, W. C. W. 

Oxidation of Ammonia in Spring Water. By H. Fleck 
( Chem . Gentry 1884, 676—677).—W. Hempel has shown that the 
presence of calcium hydrogen carbonate in water essentially favours 
the formation of nitrate, whilst the presence of other calcium salts, 
for example, the sulphate, does not facilitate it. The author has 
ascertained that this oxidation, usually ascribed to the action of 
organised forms, can proceed without those forms. He employs two 
beakers placed at different levels, and connected by a fold of filter- 
paper. A liquid passing from the upper glass to the lower one by 
means of the paper is largely exposed to the air. Ammonia water 
thus treated gives rise to the formation of ammonium nitrite. Ammo¬ 
nia above a certain amount stops the oxidation. A X per cent, solu¬ 
tion is ineffective, whilst a 0*2 per cent, solution shows the nitrite 
reaction with iodide-zinc-starch solution very clearly. With 0*1 per 
cent, the water in the lower beaker has a neutral reaction, and gives 
the nitrite reaction; it contains ammonium nitrate along with the 
nitrite. Presence of calcium hydrogen carbonate, as well as sterilisa¬ 
tion of the gaper by mercuric chloride, or by exposure to a tempe¬ 
rature of 140°, does not prevent oxidation. It may readily be understood 
that in a porous soil, such that the enclosed gases are readily changed, 
and water with much less than 1 per cent, of ammonia is present, the 
formation of nitrate and nitrite can proceed without the intervention 
of organised forms. J. T. 

Potassium Dichrornate as an Antiseptic, By Laujorrois 
: (Chem* Omir., 1884, 676),—Potassium dichromate (1 per cent.) acts 
' ad an antiseptic, preventing the putrefaction of urine and milk, 
eggs were taken, of which one was left whole, 'the second was 
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injected "with 10 drops of a 1 per cent, solution of dichromate, and 
tlie tLird was injected with, 10 drops of a 1 per cent, carbolic acid 
solution. After three months the first and second were undecomposed, 
whilst the third was quite rotten. Dichromate cannot be used for 
food preservation on account of its poisonous properties. 

J. T. 

Water-vapour in Gas Generators. By. A. Schmidt' ( Ohem . 
Qentr., 1884, 203—205).—The author considers the effect of working 
with and without the introduction of steam when coke is the fuel 
employed in the generator. 

Cohe-gas without Steam. —From calculations given, a unit-weight of 
carbon burnt to carbonic oxide develops 2480 heat-units in the 
generator, and the gas produced has a calorific value of 826; conse¬ 
quently an excess of heat is produced there which more than com¬ 
pensates for the loss by radiation. 

Gohe-gas with Steam. —The gas produced has a calorific value of 
1772, which is more than double that produced without steam. In 
practice, however, the gas formed would be less favourable, as the 
heat lost by radiation must be produced by the combustion of more 
carbon by the air. 

Theoretical Maximum of Steam .—Theoretically a coke with 10 per 
cent, ash, 5 of moisture, and 85 of carbon, would require 60 per cent, 
of steam to obtain the best results. But in practice the maximum can 
never be reached. 

Economy of Fuel. —With 18 kilos, of steam, there is produced as 
above 54 kilos, of carbonic oxide with 23T4 kilos, of carbon. If this 
amount of carbon be burnt without steam, 54 kilos, of carbonic oxide 
and 103 kilos, nitrogen, together 157 kilos, of gas, whose calorific value 
is 826, are formed, so that the gas could produce 157 x 826 = 129,682 
heat-units. If the same amount of carbon be burnt with steam, then, 
as is shown in the paper, 54 kilos, carbonic oxide, 2 kilos, hydrogen, 
and 50 kilos, nitrogen, total 106 kilos, of gas, would be produced, whose 
calorific value is 1770; the total heat producible by this gas would be 
106 X 1770 = 187,620 units. Hence the gain with steam amounts to 
187,620 ~ 129,682 = 57,938, roundly 58,000 units of heat. To pro¬ 
duce this amount of he^t 58,000 ~r 8080 = 7*17 kilos, of carbon would 
be required, or 23*14 4 - 7*17 = 30*31 kilos. Hence the economy in fuel 
amounts to 23*6 per cent. This gain is evidently not an absolute one, 
as all the heat set free in the generator is not lost. For large works 
with a central arrangement of generators the gain by the use of steam 
would be considerable, but with a separate generator for each furnace, 
and the two in close proximity, the gain is not so great. In both 
cases, however, the admission of steam acts beneficially in utilising 
heat produced in the generator, so that the walls are protected, ana 
less sintering of the ashes takes place. J. T. 

Obtaining Hydrochloric Acid from Calcium Chloride. By 
E. Solvay ( JDingl . polyt. J ,, 265, 307).—The author has found that 
by mixing calcium chloride with silica and alumina in such propor¬ 
tions that the calcium chloride present in the mixture corresponds with 
the theoretical quantity of silica and alumina, a mass is obtained which 

3 6 2 
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fuses at the temperature at which the reaction takes place, so that the 
working of the apparatus is greatly hindered. On adding more silica 
and alumina the product is rendered more.infusible, hut loses the pro¬ 
perty of forming a good cement. The residue is no longer basic, and 
not clean enough. It is possible to overcome these difficulties by 
adding to the mixture a sufficient quantity of residue from a preceding 
treatment. The new mixture is found to resist the action of heat, 
although it contains as much lime as that prepared with the theo¬ 
retical quantity of calcium chloride, silica, and alumina. D. B. 

Obtaining Iodine in Peru. (Bingl, polyt 255, 299.)— 
According to the Genie civil , 1884, 5, 106, about 1600 kilos, of iodine 
are produced monthly at the works of Peruana in the province 
Tarapaca, in Peru, from the iodous mother-liquors obtained in the 
manufacture of sodium nitrate. The forms of apparatus constructed 
by R. Harvey and J. T. North in 1881 are employed for the prepara¬ 
tion of the hydrogen sodium sulphite used to precipitate the iodine, 
and for distilling the latter. The hydrogen sodium sulphite is 
obtained by saturating a solution of soda with sulphurous anhydride. 
The soda is prepared by furnacing an intimate mixture of sodium 
nitrate and coal-dust. The essential constituent of the product of the 
reaction is soda contaminated with sodium chloride, sodium sulphate, 
earthy ingredients, and nnburnt coal. D. B. 

Composition of the Gas from Pyrites Burners, and the 
Influence of the Glover Tower in the Manufacture of Sul¬ 
phuric Acid. By Scheerer-Kbstner ( Compt. rend., 100, 636— 
638).—Sulphuric anhydride is rarely absent from the gas from 
pyrites burners (see this vol., p. 199), and it sometimes amounts to as 
much as 9 per cent, of the total quantity of sulphurous anhydride 
produced. The sulphuric anhydride is rapidly converted into sul¬ 
phuric acid by the moisture in the air, and no anhydride is found in 
the gas after it has passed through the flue connecting the burners 
with the condensing apparatus. The acid which is thus formed is 
condensed in the Glover tower. 

During 16 days, the acid introduced into the Glover tower and 
that running from it was collected, and it was found that 15*7 per 
cent, of the total acid produced was formed in the Glover tower. In 
another experiment the acid formed in the chambers was collected 
separately, and the proportion formed in the tower was found to be 
16'3 per cent, of the total yield. This proportion represents almost 
exactly the increase in the producing power of the chambers resulting 
from the use of the Glover tower; at Tbann this increase is 15—18 
percent. 

The formation of sulphuric acid in the Glover tower is due (1) to 
the condensation of the sulphuric acid formed by the hydration of the 
sulphuric .anhydride in the burner gases; (2) to the action of the sul¬ 
phurous anhydride on the nitrogen oxides from the nitrated vitriol; 
(3) to the occurrence in the upper part of the tower of the same 
reaction or reactions that take place in the leaden chambers. 

;Ilw. c. h. b. 
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Method of Hardening Plaster. By Julie (Compt. rend., 100, 
797—799).—Plaster is the only material for building purposes which 
increases its volume after application, but it possesses the disadvantages 
of want of .firmness. It is proposed to harden it by mixing 6 parts 
of plaster with 1 part of rich lime, drying the mixture, and then 
soaking it for a short time in the sulphates of metals precipitated by 
lime, of which the most convenient are those of zinc and iron. If the 
latter be used the plaster assumes after a time the characteristic tint 
of ferric oxide, but its resistance to fracture is 20 times as great 
as ordinary plaster. Such a mixture may also be used as a cheap 
substitute for parqueterie flooring. V. H. V. 

Improvements in Metallurgy. (Dingl. polyt. 255, 375—388 
and 421—426.)—To increase the durability of basic linings, W. F. 
Batho proposes to mix the composition forming the lining with 10 per 
cent, of iron or steel wire cuttings. 

P, Lambertz has patented an arrangement for producing acid or 
basic ingot steel, cast steel, or refined pig-iron, in a Bessemer con¬ 
verter (Ger. Pat., 29,571, April 1884). To arrange the manufacture 
of iron so that it may be produced either by the blast-furnace pro¬ 
cess or hearth smelting process, T. Williamson recommends that a 
Bessemer converter should be connected with Siemens’ heating 
chambers. 

The working of the Bessemer and Thomas processes in small con¬ 
verters is discussed by A. Trappen ( Stahl und Bisen , 1884, 524), W. 
Hupfeld ( Oester . Zeit, Berg , und Mutt., 1885, 1), and P. v. Turner 
(ibid., 1885, 41). 

To lessen the friction of the air passing through the converter 
tuyeres, 0. Thompson proposes to enlarge the passages of the tuyeres 
towards the back end. 

C* A. Oaspersson has patented an arrangement whereby the gases 
contained in ingots can escape during the process of casting. For 
this purpose, the funnels are provided with a perforated sieve-like 
bottom. (Ger. Pat., 29,585, March 1884.) With the same object in 
view, H. A. Brustlein proposes to pour the ingots into moulds, the 
bottom of which consists of metal, preferably copper, cooled by a 
continuous stream of water. D. B, 

Volatilisation of Zinc from German Silver Alloys, By A. R. 
Haslam ( Ohem . News, 51, 123 — 124), — 2*258 grams of each of the 
following alloys was heated to bright redness in a porcelain crucible 
in a current of dry hydrogen, and weighed eveiy hour. The alloys 
had the composition: I, Ou 53-5, NTi 14*3, Zn 31*8, Fe trace $ II, On 
50*4, m 17*6, Zn 31*2; III, Ou 56*3, Ni 11*4, Zn 31*9 5 the loss per 
hour in grams vpas as follows 

1st hour. 2nd. 3rd. 4th. 5th. 6th. Total loss. 

I. 0*056 0*052 0*045 0*038 0*026 0*016 * 0*233 

II. 0*050 0*044 0*034 0*024 0*016 0*014 0T82 

m. 0*058 0*056 0*050 0*044 0*037 0*029 0*274 

The more nickel the alloy contains, the greater is the difficulty of die- 
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sociating it.. The correctness of this inference is supported by further 
experiments; for example, a sample of brass containing 80-6 per cent, 
of zinc lost 0*424 gram in six hours, and when heated more strongly 
retained from 0*6 to 1 per cent, of zinc; whereas an alloy approxi¬ 
mately of the formula NiZn a lost 0*122 gram in six hours, and in 
the subsequent heating retained 9 per cent, of zinc. D. A. L, 

Reynolds’ Process for Parting Gold from Bars. By P. Gutz- 
kow ( Dingl . polyt. J., 255, 303).—It is stated that in separating gold 
and silver, the latter is dissolved more readily when in the form of 
bars than when in a granulated condition, a circumstance on which 
Reynolds’ process for parting gold from silver by means of sulphuric 
acid depends. D. B. 

Distillation of' American Petroleum. By D. Mendel^eff 
(Bull. Soc. Ghim 43, 109—110).—-On carefully fractioning the 
portion of Baku (Caucasian) petroleum which boils between 50° and 
120°, the density of the fractions diminishes as the boiling point rises 
from 58—62°, from 80—90°, and from 105—110°. American petro¬ 
leum shows the same peculiaritythus the sp. gr. of the fraction boil¬ 
ing at 80° is 0*7347 at 17°, which is the same as the sp. gr. of the 
fraction boiling at 75° ; beyond this point the gravity augments as 
the temperature is raised until 104°, when the sp. gr. is 0*7543 at 17°, 
and again diminishes, being 0*7270 at 17° for the fraction between 
115° and 117°, the same density as those boiling at 98° and at 85°. The 
gravity then again augments with the temperature from 117—125°. 
American and Caucasian petroleums are therefore similar in this 
respect, but the densities of fractions boiling at equal temperatures 
are different, thus the gravity of that fraction of Baku petroleum 
boiling at 80° is 0*7486 at 17°, whilst that of American coming over 
at the same temperature is 0*7847 at 17°. The relative quantities of 
the fractions are also different for the two petroleums. A. P. 

Fusel Oil in Spirit. By G. Lunge, V. Meter, and E. Schulze 
(Ghent. Centr 1884, 854—858).— Technical Purification of Spirits 
In order to remove fusel oil, which. consists essentially of higher 
homologues of ethyl alcohol, treatment with wood-charooal, in com¬ 
bination with thorough rectification, gives the best results. The 
purest form of ethyl alcohol, produced technically, is thus obtained, 
which when taken in a diluted state does not show the poisonous 
action of fusel oil. PictePs method of fractional distillation under 
reduced pressure, and Naudin and Schneider’s treatment of potato 
spirit with coppered zinc, give scarcely better results. In all cases 
where it is only required to detect fusel oil, che qualitative method 
given by Otto can be applied, provided that no ethereal oils are 
present; the method is easily and quickly applied. If, however, the 
amount of fusel oil be small, the method is not good, whilst by 
Marquardt’s method even traces of fusel oil can be detected, The 
latter is the more sensitive, as there is no risk of loss by volatilisation, 
and as the odour of valeric acid is much more characteristic than that 
nlfusel oil. All other methods have little or no value; po easy process 1 
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is known for methods of estimating the amyl alcohol in brandy. 
Experiments were made with B. Hose’s method, but the results so far 
obtained cannot be considered as a Solution of the problem, since in 
practice the sample contains many unknown substances. Bose’s 
method is based on the more ready solubility of the higher alcohols in 
chloroform than in 50 per cent. alcohoL J. T* 

Sulphurous Anhydride in Sugar Refining* By L. Battut 
(Ghent . Gentry 1884, 854).—As refining agent 1 per cent, of a solu¬ 
tion of 8—10 per cent, strength is added to the crude juice. The inso¬ 
luble substances produced are filtered off. In decolorising, the gas is 
used. When employed in the first case, it is possible to diminish the 
amount of lime used without reducing the purity of the product. The 
acid only produces glucose in beet-juice after long exposure to the 
air* J* T, 

Recovery of Beet-juice by Lime, &c„ By A. Frombntin and 
Manoury ( Bied . Gentr ., 1885, .128.—129).—Fromentin, to prevent 
decomposition of the sections in the diffusion apparatus, adds 8—10 
litres of milk of lime (30° B.) ; this allows of more juice being 
expressed, but its quality is inferior; if only 2—3 litres (25° B.) are 
added, the quality is not injured. The purity of the diffusion liquid 
before addition of lime was 75—76, afterwards it was 77—78; this 
process appears to improve the appearance of the mark, which was 
quite white and hard, and kept well, and was as palatable to cattle as 
the other produced without lime. To purify the juice in the cells 
before expression, and to render the albuminoids insoluble within the 
ceils, Manoury adds 0-3—0‘5 per cent, of lime, and heats for a short 
time at 85—90°, after which the juice can readily be expressed. He 
has also employed ferric chloride and a mixture of lime with zinc 
chloride. E. W. P. 

Preparation of Salicylic Acid* By R. Schmitt (Dingl polyt 
255, 259),—On saturating the dry phenates of the alkalis and alka¬ 
line earths with dry carbonic anhydride at the ordinary temperature, 
the alkali salts of the phenyl carbonates are formed in quantitative 
proportions, for instance,!) henyl sodium carbonate is obtained from 
sodium phenate, thus: CfsHi^ONa + 00 2 = C 6 H 5 O*0OONa. On 
heating these salts in high pressure cylinders at 120—140° inter- 
molecular conversion into the normal salicylate is effected, phenyl 
sodium carbonate being transformed into sodium salicylate, thus : 
CsHdO'COOlTa =s H0*0 6 H4*C00Na. The resulting salicylate is dis¬ 
solved in water, the salicylic acid precipitated by a mineral acid and 
purified by crystallisation. 

^According to another method, the phenates of the alkalis or alka¬ 
line earths are dried thoroughly and put into a boiler, into which dry 
carbonic anhydride is pumped until the formation of the phenyl 
carbonate has been completed. The boiler is then closed, and after 
standing for some hours is heated in an air-bath-at 120°—140° to effect 
the conversion into the normal salicylate, 

The dry phenates may also be filled into a boiler with enough car- 
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- Ijoii ic anhydride to form phenyl carbonate, after which the boiler is 
closed and the process continued in the above described manner. 

D. B. 

Bleaching Tallow. (Chem . Gentry 1884, 912.)—The tallow is 
partly saponified by heating with caustic soda solution and salt, and 
the upper and lower saponified layers used for the preparation of 
curd-soap. The middle unsaponified layer is filtered through linen, 
heated to boiling with a 2^—3 per cent, aqueous solution of alum for 
about 15 minutes, and then allowed to stand for 3 to 5 hours. It is 
then again heated to a temperature of 170—20Q°, when it becomes 
snow-white. The heating must be stopped the moment any unplea¬ 
sant smell is detected (even if the temperature has not reached 170°), 
as otherwise it again becomes discoloured. Rancid fat cannot be 
employed in this process, but the fat should not be too fresh, as then 
the saponification is often very rapid. L. T. T. 

Tengkawang Pat or Vegetable Tallow. By H. P. Barker 
(Pharm.J. Trans. [5], 15,407—409 and 428—430).—In this paper, an 
account is given of the planting and growth of the trees, and of the 
character and mode of treatment of the fruit yielding the tengkawang 
fat. The trees are six in number and are called Tengkawang toengkoel , 
T. rambei y T. eajar , T. goentjang, Madjau , and Terindak. When the 
fruit (a nut) falls off, it is gathered, steeped in water for 30 days, and 
the pulp is then air-dried, or the fruit is dried directly, the fat is 
extracted from the dry material by simultaneous steaming and press¬ 
ing. The soaking in water increases the yield of tallow and prevents 
the fruit when stored being attacked by worms. Germination of the 
seeds lowers the yield of fat. D. A. L, 

Preparation and Utilisation of Grape-seed Oil. By J. v. 
Jobst ( Dingl . polyt . 255, 450).—The extraction of oil from grape 
stones being very imperfect when pressure was used, the author 
treated the carefully-dried and crashed stones with carbon bisulphide, 
and obtained about 10 per cent, of a thick green oil. This was puri¬ 
fied by several filtrations through charcoal, and gave an oil haying a 
pale straw-colour and disagreeable taste and odour. The oil has a 
sp. gr. of 0*926 at 17*5°, dissolves readily in ether, is sparingly 
soluble in alcohol, and is hydrolysed by treatment with an alcoholic 
solution of potash. It solidifies at —11° and may be used for illu¬ 
minating purposes, or preferably for soap-making. D. B. 

Synthesis of Dyes on Tissues. By L. Maroary (Gazzeita, 14, 
268—270).—By the action of methyl iodide or nitrate, or of ethyl 
iodide, rosaniline yields methyl- and ethyl-derivatives: similarly by 
the action of aniline in the presence of benzoic or salicylic acids, 
phenyl-derivatives are formed. It is shown in this paper that these 
transformations can be effected directly on tissues. For example, if 
eottoaa mordanted and dyed with magenta be heated with methyl 
^iodide in methyl alcohol in a sealed tube the rose colour will pass into 
& Violet ; on the addition of more methyl iodide, the violet is changed 
converse changes can be effected by warming 



TECHNICAL CHEMISTRY. 


711 


the cotton, when the methyl-derivatives are dissociated into magenta 
and methyl iodide. By this means, iodine-green can be distinguished 
from malachite-green, which is unaltered by heating. Similarly it is 
shown that the azure-blue of triphenylrosaniline can be synthesised 
on tissues by heating the material dyed with magenta with aniline 
and a trace of benzoic acid. 

Berne salts are suggested as a useful test for distinguishing the 
various blue dyes when fixed on tissues, thus induline-blue is con¬ 
verted by it into a greyish-black colour; whilst the aniline-, diphenyl- 
amine-, and methylene-blues are unaltered, and indigo-blue is oxidised 
and decolorised. V. H. V. 

Preparation of Violet Colouring Matters. (Dingl. polyt. 
255, 260.)—The Badische Amlin und Sodafabrik in I/adwigshafen has 
patented a process for preparing methyl-violet, which consists in 
passing from 18 to 20 kilos, carbonyl chloride into 100 kilos, of 
dimethylaniline at 20°, and adding, after the lapse of 24 hours, 50 
kilos, dimethylaniline and 30 kilos, of powdered zinc chloride. The 
mixture is then agitated, and carbonyl chloride passed in at 40° to 
50°, until the weight has been increased by 20 kilos. After six hours* 
heating at 50°, the reaction is completed. The colour base is sepa¬ 
rated from the melt thus obtained by saturation with soda-ley, and 
distillation by means of steam. It is converted into the sulphate, und 
the hot solution of the latter treated with salt, when the hydrochloride 
of methyl-violet crystallises out. 

Bor the preparation of violet dyes from diethylamiue and methyl- 
ethylaniline the same method is adopted. D. B» 

Vinicolore. By Jay (Bull She. OMm. 9 42, 217—218.)—This is 
sold in Brance as an artificial colouring agent for wine. It consists 
of elderberries mixed with Biebrieh-red. W. R. 13, 

Dyeing with Alizarin on Indigo. By A. Scheurer (Dingl 
polyt . J., 255, 452).—A mixture of aluminium chloride and potas¬ 
sium dichromate, thickened with starch, is printed on indigo-blue 
cloth. The latter is then steamed for one minute in Mather and 
Platt’s apparatus, washed, dyed with alizarin, and soaped. 

D. B 

Preparation of Wood Stains in the Solid Form. By L, E. 

Airies ( Ghem . Gentry 1884, 37, 702—70S)."— Oak stain,—& grams of 
Cassel-brown is boiled with 0*5 kilo, potash, and 10 grams rain¬ 
water, for one hour. The resulting dark liquid is strained through 
linen, boiled to a syrupy consistency, and poured into sheet-iron pans $ 
when set, it is pressed, and then ground to a rough powder. The 
other stains are obtained in the solid form by similar procedure. 

Light oak stain. —3 kilos, of catechu are boiled with 7 of rain-water, 
filtered hot through linen, evaporated to a syrupy consistency, and a 
solution of 250 grams potassium dichromate in 2 kilos, water added. 

Walnut stain .—3 grains of Cassel-brown are boiled with 0*3 gram 
potash and 7 grams of water.. The extract strained through linen 
and evaporated with 2*5 grams of logwood extract. 
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Rosewood stain. —1 kilo. Cassel-brown, 0*10 kilo, potash, and 3 kilos, 
water, are boiled, and the solution strained; 4 grains Brazil-wood 
extract dissolved in boiling water is then added. 

Mahogany stain .—3 kilos. Brazil-wood extract, 0*25 kilo, potash, 
and 3 kilos, water are boiled together; 150 grams of eosin added, 
and the liquid evaporated to a syrupy consistency. 

Palisander stain. — Prepared like mahogany, using 200 grams 
magenta and 25 grams aniline-blue in place of eosin. 

Satin-wood stain ,—3 kilos, fustic is boiled, with 7 kilos, of water, 
strained, and evaporated to a syrup; a solution of 100 grams of potash 
in 350 of water is added, and the whole evaporated to dryness. 

Phony stain. —5 kilos, logwood extract, boiled with 11 kilos, water, 
strained, and evaporated to a syrup, 300 grams of ferric nitrate added, 
and the mass well stirred. H. P. W. 

A Substitute for Caoutchouc. By G. Haug and C. Hoffmann 
(Piugl. polyt. 255, 215).—The skins of hares, rabbits, and other 
small animals, are washed in water, unhaired by steeping in lime-water, 
and boiled with 5 per cent, of crude glycerol and a small amount of 
waiter in a Papin’s digester until the mass has been completely dis¬ 
solved. A thick and tough substance is obtained, which is dried on 
nets in a current of air, or treated in the following manner. 12 
parts are melted with 12 parts of crude glycerol in a steam-bath, 
and treated with 1 part of a concentrated solution of potassium 
dichromate. The liquid mass thus formed is poured into moulds, and 
allowed to solidify under pressure. The moulded mass is then dried 
in a dark room. It resembles vulcanised caoutchouc, and is said to 
resist the action of heat better than the latter. D. B. 

Bismuth and Pepsin. By E. Rothfr ( Pharm. J. Trans. [3], 15, 
144).—When 1 part of bismuth citrate is heated with 2 parts of am¬ 
monium, sodium, or potassium hydrogen carbonate, or with 1 part of 
sodium or potassium carbonate, and sufficient water, carbonic anhy¬ 
dride is evolved and complete solution takes place. The compound 
formed with potassium hydrogen carbonate is freely soluble. It has 
an acid reaction, but does not precipitate pepsin. It is therefore 
recommended for use in the preparation of a permanent acidulous 
solution of bismuth and pepsin, for which purpose a formula is given 
in the paper. D. A. L. 

Kola Nuts, Sterculia Acuminata. By Hatton (/. Pharm. [5], 10, 
257—259). : —The nut possesses tonic, nutritive, exciting, and aphro- 
disiacal properties. It is employed either fresh or roasted. It con¬ 
tains much caffeine, some theobromine and tannin; and it being thus 
astringent and -tonic is recommended for chronic diarrhcea, cardiac&l 
.affections, and for caohexy, A number of receipts are given. 

H. B. 
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Spectrum of Ozone, and the Presence of Ozone in the 
Atmosphere. By E. Schoene {Jour. Buss. Ohem . Soc., 1884 [2], 
250—252).—The absorption-spectrum of ozone was examined, and 
found to be well in accordance with the description given by Chappuis. 
Besides the 11 bands observed by this investigator, one more was 
detected at wave-length 516, and another, still subject to some doubt, 
at about 452. The quantity of ozone in a gas may be determined 
with the spectroscope; since for a source of light of given intensity, 
the increase in the amount of ozone is accompanied by the successive 
appearance of the absorption-bands, the principal band (between 505 
and 613) appearing first, the i*est following in the order of their inr 
tensity. 

The spectrum of the atmosphere was examined for some time daily 
before sunrise and after sunset when the rays passed through a thick 
layer of air, the remarkable crepuscular phenomena observed through¬ 
out the whole of the globe at the end of 1883 having proved highly 
favourable to these investigations. Although the band of water (599 
—610, in the liquid, not in the solid state) coincides partly with the 
main band of ozone, observations made in intense frost, and the sky 
being entirely bright, leave scarcely any doubt whatever as to the 
presence of ozone in the atmosphere. The bands are not distinctly 
seen when the spectroscope is directed towards the sun itself. 
Another canse interfering with this kind of observation is due to the 
so-called rain-band (partly coinciding with the main ozone-band, and 
extending to line D), which became so intense in spring that it was 
difficult to detect the presence of ozone in the air. The latter is 
■probably also the reason why in climates more warm and damp than 
that of Central Russia, the ozone-band could not be observed in the 
absorption-spectrum of the atmosphere. A, T. 

Relation between the Ultra-violet Spectrum of Water- 
vapour and the Telluric Bands A, B, a in the Solar Spec¬ 
trum. By H. Deslardres (Gompb. rend ., 100, 854—857).—The 
ultra-violet region of the emission spectrum of the vapour of water 
contains three bands which terminate abruptly on the most refrangible 
side, but fade gradually away towards the red. The first is an in¬ 
tense band at 306*2 (Huggins), the second, weaker, at 28o*5 (Liveing 
and Dewar), and the third, very feeble, discovered by the author, at 
261*05. The three bands resemble in appearance the three telluric 
bands A, B, «in the solar spectrum, which according to EgorofF are 
due to oxygen alone. 

The author has produced the spectrum of pure water-vapour under 
low pressure in Piazzi-Smyth and Monckhoven spectrum tubes; under 
low pressure in presence of excess of hydrogen or oxygen; by combus¬ 
tion, and under various other conditions. He finds that the bands 

VOL. xlyiii. 3 o 
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A, B, a in the spectrum of water-vapour are geometrically similar to 
the telluric bands, and include all the rays observed in the latter, with 
the same relative intensities and distances, but they are much larger, 
and the bands A and B include a second series of rays of tbe same 
type, but more refrangible and weaker. G. H. B. 

Chemical and Physiological Action of Light on Chlorophyll. 

By G. Timiriazeff {Cornet, rend., 100, 851—854).—In order to avoid 
errors due to the unequal dispersion of a prism, the author has 
adopted the method of decomposing portions of the previously dis¬ 
persed light * By means of the cylindrical lens and prism of small 
angle used in experiments on complementary colours, two images, 
complementary in colour, were thrown at the same time either on two 
eprouvettes containing a 30 per cent, solution of carbonic anhydride in 
which was placed a small branch of ellodea , or on a plate coated with 
collodion containing a small quantity of chlorophyll. When the 
spectrum was divided into two equal parts with respect to the normal 
spectrum, the two images were of course respectively yellow and 
blue. The maximum chemical and physiological effect was exerted 
by the yellow, whilst the effect of the blue rays was scarcely appre¬ 
ciable. The blue-violet portion of the spectrum being cut off by a 
screen, the less refrangible portion was divided into two equal parts, 
ved and greenish-yellow. The maximum chemical and physiological 
effect was exerted by the red. By placing the prism in the greenish- 
yellow part of the spectrum, a greenish-yellow and a violet image were 
obtained* Tbe latter contained all tbe rays absorbed by chlorophyll, 
whilst the former contained only the green, which is reflected by 
vegetation. In this case the maximum effects were exerted by the 
violet. 

It follows from these results that chlorophyll acts as a true sensi- 
tiser, undergoing decomposition itself, and promoting the decom¬ 
position of carbonic anhydride in those parts of the spectrum which 
it absorbs. The different rays absorbed by chlorophyll produce de¬ 
composition in very different degrees, the maximum decomposition 
coinciding in a remarkable manner with the maximum energy in 
the normal spectrum as measured by Langley and Abney. It would 
seem, therefore, that it is the amplitude rather than the period of the 
vibrations which brings about that disturbance of the carbonic anhy¬ 
dride molecule which finally results in its dissociation. The chemical 
action of light on the photographic plate seems to be strictly analo¬ 
gous to its physiological action on the living plant, provided that, as 
in the case of chlorophyll, the absorption phenomena are identical in 
both cases. C. H. B. 

Battery with a Circulating Liquid. By J. Carpentier 
{Corrupt, rend.) 100, 849—851).—The essential part of .this battery is 
a syphon with unequal limbs, both of which are plunged in the same 
'vessel containing the exciting solution. In the longer limb are placed 

. * The author ascribes this derice to Haul Bert ( Compt. rend „ 1878), but it was 
.ttAyed iriany years ago by I. W. Draper (see Phil. Map, 1872, and “ Draper’s 
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the electrodes, consisting respectively of zinc and carbon, and the 
syphon is filled in any convenient way. So long as the circuit remains 
open the liquid in the syphon remains homogeneous, and equilibrium 
is maintained, but as soon as the circuit is closed the zinc dissolves 
and increases the density of the liquid in which it is immersed. 
Hydrostatic equilibrium is thus disturbed, and a circulation of the 
liquid is established proportional to the intensity of the current. 
The heavy liquid containing the zinc falls to the bottom of the vessel 
and remains sharply separated from the fresh solution, whilst the 
latter continually ascends the short limb of the syphon and is brought 
in contact with the electrodes. 

In the cell constructed by the author, the carbon electrode consti¬ 
tutes one limb of the syphon, and is in the form of a tube, in the centre 
of which is suspended the amalgamated zinc. The other limb con¬ 
sists of the annular space between the carbon tube and the surround- 
ing glass envelope, communication between the two being established 
by means of a ring of holes pierced in the upper part of the carbon. 
The position of the electrodes is so arranged that the level of the 
exciting liquid is somewhat higher than the ring of holes. Several 
elements of this form may be placed in one and the same reservoir, if 
care be taken to isolate them sufficiently from one another by means 
of glass or caoutchouc envelopes with small apertures at top and 
bottom. 0. H. B. 

New Apparatus for Electrolysis. By M. Rosens* bld (Ber. f 18, 
867—869).—A description of an apparatus for demonstrating the 
composition of hydrochloric acid by electrolytic decomposition. 

P. P. B. 

Production of Low Temperatures by means of Liquid 
Oxygen, Nitrogen, Carbon Monoxide, and Atmospheric Air. 

By S. v. Weoblewski (Monatsh, Ghem 6, 204—248).—The author 
describes the form of apparatus he employs for the liquefaction of 
oxygen, nitrogen, <fec. The refrigerant used is liquid ethylene, by 
means of which a temperat ure of —152° can be obtained. The 
low temperatures are measured by the aid t>f a galvanometer and a 
thermoelectric couple of copper and German silver. Under the ordi¬ 
nary atmospheric pressure oxygen boils at —181*5, and nitrogen at 
—193*2°. The vapour-tension of liquid nitrogen is 32 atmospheres 
at —146°. Carbon monoxide boils at —190° under the atmospheric 
pressure. 

The critical pressure of oxygen is about 50 atmospheres, and the 
critical temperature about — 118°. 

Liquid atmospheric air boils between —187° and — 19P4° under a 
pressure of 740 mm., but the liquid loses nitrogen on boiling, and its 
boiling point gradually sinks. Under a pressure of 20 mm., oxygen 
boils at — 200*4°. Nitrogen boils at —203° under a pressure of 65 inm., 
and solidifies to a crystalline mass. 

Carbon monoxide easily solidifies at —199°. The tension of its 
vapour at this temperature is equal to 100 mm. As the readings of 
the hydrogen thermometer cease to agree with the results calculated 

3 o 2 
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1)T the aid of the galvanometer at this temperature, it is probable that 
hvdroo-eix approaches its point of liquefaction at —200°. 

J * w. c. w. 

Heats of Formation of Hydrogen Compounds. By D. Tomasst 
(Bull. Soc . Ohm., 43, 221—22.)).—The heats of formation of most 
of the combinations of the acid radicles with hydrogen as obtained by 
experiment, agree very closely with those calculated from the thermic 
constants of the components. Hydrogen cyanide, however, shows a 
considerable discrepancy, which is probably due to the dissociation 
of the aqneous solution of potassium cyanide with which the experi¬ 
mental determination is made. Mercury cyanide undergoes but slight 
dissociation on dissolution in water, and from this salt the heat of 
formation of hydrogen cyanide may be calculated by a method detailed 
in the paper. In this way it is found that its apparent deviation 
from the law is due to dissociation, and also that its coefficient of dis¬ 
sociation determined by a simple calculation from this deviation agrees 
very closely, in fact is almost identical with the coefficient calculated 
on the ground of the difference between the theoretical and practical 
vapour-density of solutions of hydrogen cyanide in water. 

A. P. 

Heats of Formation of some Salts of the Amines in Dilute 
Solutions. By A. Muller (Bull. Soc. Ghim., 43, 213—217).—The 
following table gives the results of the determinations of the beats 
of formation of the chlorides, carbonates, and hydrogen carbonates 
of ammonia,, amylamine, and mono-, di-, and fcri-ethylamino. The 
method of determination used was checked by comparison with the 
results obtained by Berthelot for the heats of combination of; am¬ 
monium chloride and trimethylamine hydrochloride. 

2(NR 8 HC1). (NR s ) 2 CO,H 2 . <NB*)£OOaH*' 


Ammonia.. 24’9 cal. 12*3 cal, 19*4 cal. 

Monomethylamine. 26T „ 16*0 „ 18*0 „ 

Dimethylamine .. . 23*2 „ 12*6 „ 15 8 „ 

Trimethylamine... 17*5 „ 8*3 „ 9*7 „ 

Amylamine...... 27*4 „ 16*4 „ 19*4 „ 


The coefficients of dissociation of the hydrochlorides of these amines 
rise with the temperatures of formation, as may be experimentally 
shown by making molecular solutions in equal volumes of water, anil 
adding to each solution a drop of alkaline litmus solution. If the 
solutions thus prepared bo left under a bell-jar over sulphuric acid, 
they after a few* days gradually show an acid reaction, and in the fol¬ 
lowing orderTrimethylamine, ammonia, dimethylamine, monethyl- 
amine, and amylamine. A, P. 

Fractional Distillation in a Current of Steam. By M, J. 
liAJSABUS (Bgr.,18, 577—579),—-Naumann has shown that when a non- 
misoible liquid is distilled in a current of steam, it passes over below 
TOO*. The author finds that this may be taken advantage of in sepa- 
mixtures of substances not miscible with water and whose boiling 
some distance apart-. When distilled in a current of steam 
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the substance of lowest boiling point passes over first. Various mix¬ 
tures were successfully separated in this way. This method is espe¬ 
cially useful in separating mixtures where one of the constituents is 
easily decomposable, and ordinary fractional distillation cannot there¬ 
fore be resorted to. L. T. T. 

Kahlbaum’s so-called “ Specific Remission ” as an Expres¬ 
sion of the Dependence of the Boiling Point on Atmospheric 
Pressure. By A. Naumann (Ber 18, 973—976). 

\ 

Specific Volumes of Chlorine, Bromine, and Iodine in 
Carbon Compounds. By M. Shalf^eff (Jour. Russ. Chem. Soo ., 1884 
[i], 679—687).—Tables are given containing the calculated numbers 
for the specific volumes of the halogens in their different organic 
compounds. The following are the results deduced:— 

1. That the volumes of the halogens in these compounds are 
multiples of three. 

2. That the halogens on entering into combinationexhihit a faculty 

of condensation which is in inverse relation to their atomic weight; 
thus bromine enters into some, iodine into all of its compounds with 
an increased volume. The numbers deduced from the three elements 
in organic compounds approximate for chlorine to 21 (in most organic 
compounds considerably inferior to this number, but approaching to 
it the nearer the greater the number of chlorine-atoms in the mole¬ 
cule of the compound), to 24‘in chloranhydrides, the specific volume 
of the element in tbe free state being 27; for bromine it is 24 in most 
of the carbon compounds, 27 in the free state, and probably 30 in 
bromanhydrides; for iodine 27 in carbon compounds, and 26 in the 
free state. A. T. 


Constants of Capillarity of Liquids, By R. Schiff (QazzetU r, 
14, 368—447);—In a former memoir (Abstr., 1884, 808) on the 
constants of capillarity of liquids at their boiling points, the author 
pointed to the advisability of tracing out the relationship between the 
relative number of molecules of different liquids elevated along the 
line of contact between the liquid and solid surfaces. This constant 

is N j for convenience the values for 1ST 10® are used. It 

m zv 

was further established that the constant depends upon the numbei 
and arrangement of the atoms within the molecules; as regards the 
former, the atoms of carbon, oxygen and chlorine can be considered equi¬ 
valent to 2, 3, and 7 atoms of hydrogen respectively, or the constant 

can be deduced from a logarithmic curve of the form N s= ...•■■■■, in 


which e is the base of natural logarithms and a and b are constants, 
namely, 6*48293 and 0*016763. As regards the arrangement of the 
atoms, the exceptions of dialiyl and ethylene chloride to the other¬ 
wise general concordance between the calculated and experimentally 
determined values for N seemed to indicate that this constant varies 
according to the nature of the atomic concatenation. 

In this paper tbe latter point is more particularly discussed, and 
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numerous determinations are given of the capillary constants of liquids 
belonging to various series of chemical types. Although in the 
previous experiments the boiling point was selected as the point of 
most approximate physical comparability, yet as in many cases liquids 
undergo either partial decomposition with evolution of gases, or 
change of molecular aggregation, or are affected by the carbonic 
anhydride and moisture of the atmosphere, it was found advisable to 
niodifythe simple form of apparatus so as to obtain a partial vacuum. 
Thus each limb of the U-tube was bent out, and the ends closed by 
stopcocks; between the bends there was a connecting tube also pro¬ 
vided with a stopcock to equalise the pressure in both limbs. The 
observations of the capillary elevation were made with the tube pre¬ 
viously exhausted, then closed;* results obtained with the open and 
closed form are given by way of comparison. Further, in cases in 
which direct determinations of «. 2 at the boiling point w T ere unadvisable, 
a series of determinations were made at lower temperatures, and the 
values at the boiling point calculated by interpolation. The values 
for the specific volumes were taken from the researches of Kopp, 
Thorpe, Zander, the author, and other’s, and thus all the necessary 
quantities were obtained for the estimation of N in the above equation. 
In the table below are given the values for a 2 , either directly deter¬ 
mined or calculated by interpolation of N 10 3 and of T, the critical 
points calculated by dividing x at the boiling point by the coefficient 
of depression and adding the number obtained to the boiling point. 



Terpene (from lemons), C 10 H 16 .... 

Formic acid, H 2 C0 3 . 

Acetic acid, C 2 H 4 C ) 2 ... 

Propionic acid, C 3 H 6 0 3 .. 

Butyric acid, C 4 H 8 0 2 .. 

Isobuty ric acid, C 4 H 8 0 2 .. 

Valeric acid, • • • • 1 . 

Acetic anhydride, C 4 H 6 O 3 ........ 

Methyl formate, C 2 H 4 O 2 .. 

Allyl acetate, C 5 H 8 0 2 .. 

Limethyl acetal, O 4 H J 0 O 3 .. 

Methyl amyl ether, Me,O.C s H u .. 

Ethyl oxalate, .. 

Methyl benzoate, C 8 H 8 0 2 .. 

Ethyl benzoate, C 9 H 10 O 3 ........ 

Ethyl acetoacetatr, t’ 6 fi 10 O 3 ...... 

AnisoTl, C-H 8 0 ... 

Pheneto'il, C 8 H J8 0 .... 

Methoxyeresol, U$H 4 Me.OMe .... 
Disiethoxy resorcinol, C 6 II 4 (OMe) 2 . 
Furfuraldehyde, O 4 H 3 0.UQH .... 

V4leraldehyde, CsHO.. 

Oumaldehyde, Ci 0 lf ia O .......... 

CJaarvol,C 13 Hi 4 0 .. ........ .. 

Pmaeolin, 0 6 ti i2 O 


a 2 in mm. 

II 

T. 

Molecular 

volume. 

3-772 

10 T 

366° 

186-3 

5*284 

64*3 

492 

41-08 

3-872 

30*6 

375 

__ 

-3 725 

21-7 

388 

_ 

3-545 

16 *4 

395 


3-428 

15-6 

376 

_ 

3-283 

12*6 

392 

_ ■ 

4*181' 

19*1 

380 

— - 

4-944 

39-6 


_ ■ 

4*106 

16*9 

—* 

— 

4*303 

19-4 

261 

_ 

4*085 

13*8 

281 

148-13 

3*562 

10-7 

422 

■ 

3-982 

13 *1 

435 

— 

3*7o9 

10-6 

436 

— 

3*94 

12*8 

I’ 428 

153 -34 

4-554 

18 *0 

i 381 

125 -21 

4-i2 

13*8 

385 

— 

4-278 

14*5 

408 

147 -79 

4*097 

13*0 

454 

137-13 

5*2 

27*2 

450 

I 

4-611 

19*3 

329 

■ • • ■ 

3*83 

10*2 

494 

_ 

4 -029 

10*6 

477 

190-26 

4-267 

15 -4 

312 

138-25 
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Liquid. 

a 2 in mm. 

n = £. 

2v 

T, 

Molecular 

volume. 

Isobutyl chloride, C 4 H 9 C1 ........ 

4-127 

18*1 

, u 

114*26 

Isoamyl chloride, C 5 H n Cl... 

4 ‘(22 

14-9 

— 

134-40 

Chlorobenzene, C 6 H 5 C1 .. 

4-2LI 

18*4 

370° 

— 

Chlorotoluene, C 6 H 2 MeCl. 

3 *992 

14-8 

398 

— 

Benzylic chloride, C 6 H 6 0H 2 C1 .... 

4‘2 

15-7 

423 

133*45 

Propylene chloride, C 3 H 6 CL 2 . 

3*881 

18*6 

— 

107 *59 

Tetrachloroethylene, C 0 CI 4 . 

2-855 

13-4 

— 

— 

Trichlorethane, C 0 H 3 CI 3 .. 

3-159 

16*8 

— 

— 

Epichlorhydrin, C 3 H 5 0C1 .. 

4-652 

26-7 

373 

— 

Chloral, CCl 3 CHO. 

Ethyl monochloracetate, 

3-021 

14-1 

327 

— 

CH*ClCO>Et. 

3*529 

14*4 

— 

— 

Ethyl dichloracetate, CHCl 2 C0 2 Et. 

3*143 

10-9 

_ 

— 

K.thtl trichloracetate, CCl 3 C0 2 &t.. 

2-149 

8-4 

459 


Benzoic chloride, PhCOCl. 

Benzylidene chloride, PhCHCl 2 .. 

3-966 

14 -7 

459 

__ 

3 95 

12-8 

527 

154-25 

Bromine, Br a .. 

2*393 

22-3 

329 

_• 

Ethyl bromide, EtBr.. 

3-148 

20-5 

265 

77-07 

Propyl bromide, Pr«Br. 

3-17 

16*3 

293 


.Bopropyl bromide, Pr^Br ........ 

3-125 

15-8 

275 

_ 

Allyl bromide, C 3 H 5 Br . 

3-251 

18 8 

289 

_ 

Isobutyl bromide, C 4 H 9 Br. 

3 -103 

13-1 

311 

118-39 

Isoamyl bromide, C fi H u Br. 

3-06 

11-0 

347 

138*63 

Bromobenzene, C 6 H 5 Br. 

3-219 

13 -4 

' 394 

119 *88 

Bromotoluene, L : 2 C 6 H 4 BrMe ... 

3-133 

11-0 

425 

141 -95 

Ethylene bromide, C 2 H 4 Br 2 . 

2-654 

13-6 

407 

97*65 

Propylene bromide, C 3 H 6 Br 2 .. ,... 

2 -543 

10*7 

409 


Methyl iodide, Mel. 

2-532 

18 -5 

_ 

MM. 

Ethyl iodide, EtI ... 

2*539 

14-7 

316 

86-12 

Propyl iodide, Pral... 

2-574 

12-0 

348 


Isopropyl iodide, Pr£I .......... 

2 -529 

11-7 

331 

— 

Allyl iodide, C 3 U 5 [ . 

2-625 

13-0 

340 

M. 

Isobutyl iodide, C 4 II 9 I. 

2-533 

9-9 

366 

128 *28 

Isoamyl iodide, CgH^! .......... 

2-472 

8-2 

377 

151 -05 

lodobenzene, C 6 Ii 5 L.. 

2-674 

10*2 

424 

130-55 

Propylamine, N H 2 Pra .. 

5 *696 

33*4 

85 *61 

Allylamine, C 3 H 6 NH 2 ... 

5 '907 

37-8 


78 *38 

Isobutylamine, C 4 H 9 N H 2 

5-218 

24-6 


106*76 

Amylamine, CgHnNHa .......... 

4 936 

19-4 


126-84 

Diethylamine, NHEt 2 ... 

Triethylamine, NEt 3 .. 

4*986 

22-9 


109 *05 

4-205 

13*7 


153 *82 

Aniline, NH 3 Ph... 

5 -405 

25-5 

414 

106 *08 

Pyridine, G S H 6 N,..,.. 

5 -549 

31 1 


89 *39 

Piperidine, C 5 H n N........ 

5-303 

24*4 


108*76 

Quinoline, C 9 H 7 N .*.. 

4-833 

17 -2 

518 

139 *75 

Nitromethane, MeN0 2 .. 

5-087 

42 5 

361 

59*5 

Nitroethane, EtN 0 2 ............ 

4 *578 

28 *5 


80*25 

Nitrobenzene, PhNO.>... 

5-35 

17*3 

419 

Chloropicrin, CC1 3 N0 2 .. 

2 -828 

12*7 

833 

- r - 

Ethyl nitrate, EbON0 3 .. 

4-33 

23-5 

355 

, _ , 

Isoamyl nitrate, CgHnONO^ ..... 

3-612 

11-8 

376 

162 -59 

Methyl nitrite, MeCN... 

6-017 

52 *8 


57 ‘23 

Ethyl nitrite, EtCN.. 

5 *452 

34*8 

— 

78 *28 

Isobutyl nitrite, C 4 H 9 CN......... 

4-9 

20*4 

412 - 

119 *7 

Amyl nitrite, C a H n CN .......... 

4-647 

16-4 

448 

141 *1 
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GENERAL AND PHYSICAL CHEMISTRY. 

0 '=s 2H (in carboxylic acids 0 *= 8H). 

0 = 3H (in substances of ethylenie oxide type 0 = OH). 

Cl = ?H (when more than one chlorine-atom is attached to the 
same carbon-atom or is in the side-chain of an aromatic 
derivative, Cl = 6H). 

Br = 13H. 

I = 19H. 

K = OH (in primary amines). 

„ = 1H (in secondary amines). 

*' „ = 2H (in tertiary amines and nitro-componnds). 

„ = 3H (in cyanides). 

S = 5*5H. 

P = 5H (when trivalent). 

P = 4H (when pentavalent). 

Then on the one hand the capillary constants can be calculated from 
the general curve with sufficient approximation from the simple 
chemical formula, and on the other a study of the phenomena of 
capillarity is likely to be an important auxiliary for ascertaining the 
chemical constitution or the relative concatenation of the atoms 
within the molecule. V. H. V. 

Remarks on Schiffs Article “On the Capillarity Constants 
of Liquids at their Boiling Points.” By P. VOlkmamn (Annalm, 
228, 96—111). 

Determination of Chemical Affinity in Terms of Electromo¬ 
tive Force. By C. R. A. Wright and 0. Thompson (Phil Mag 19, 
1—159, 102—124, 197—214).—Inmost cases the electromotive force of 
a voltaic cell differs much from that calculated from the heat due to 
the chemical changes, and in some instances the current flows even in 
the direction ! opposite to that dedueibie from the relative heats of 
formation of the electrolytes; hence the authors conclude that the 
electromotive force must in part depend on some other additional 
cause. The latter is an action akin to that taking place in a thermo¬ 
electric combination, and is numerically expressible by the algebraic 
difference between two constants (kx~~kz) respectively applicable to 
the two halves of the combination. The actually generated electro- 
motive force is therefore expressed by 

B =s Ci — C 2 = Eh + k\ ■— lh* 

where C x and Os are the voltaic constants, Eh is the electromotive 
force Corresponding with the difference between the heats of forma¬ 
tion, and 7 gi, the corresponding thermovoltaic constants applicable to 
the respective metals. The value of the thermovoltaic constant is, 
like that of the voltaic constant, dependent on the condition of the 
metallic surface, the nature and strength of the saline solution sur¬ 
rounding the plate, and on the temperature. The papers describe the 
experimental determination of the numerical values of the 
thermovoltaic constants for various kinds of two-fluid cells, in which 
each metallic plate was surrounded by a solution of its own sulphate, 
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nitrate, acetate, chloride, iodide or bromide, the acid of the salt being 
the same in the two halves of each combination. E. B. 

Gravitation and Atomic Weight, Bj L. Ditlk: (Ber., 18, 432— 
438). 

Possibility of Several Structural Formulae for the same 
Chemical Compound. By C. Laar (Ber., 18, 648—657). 

New Apparatus for the Constant Production of Gas. By G. 

Tissanbier {Bull. Soc. Ghim. } 43, 233—236). 


Inorganic Chemistry. 


Time of Existence of Thiosulphuric Acid in Aqueous Solu¬ 
tion. By A. WiNKELMANN ( Ber 18, 406—410).—A reply to Landolt 
(Abstr., 1884, 554). 

Preparation of Ammonia Gas. By Isambert ( Compt . rend., 
100, 857—859) .—The decomposition of ammonium chloride by cal¬ 
cium oxide is an endothermic reaction, and the same is true of the 
reaction between lead monoxide and ammonium chloride. The action 
of barium oxide on ammonium chloride, on the other hand, is exo¬ 
thermic, but no sensible decomposition takes place at the ordinary 
temperature. If the mixture is heated, ammonia gas is rapidly given 
off at 180—200 6 . 

Ammonia can be readily prepared from the dihydrosulphide, or the 
anhydrous carbonate, which possess a considerable tension of dissocia¬ 
tion even at the ordinary temperature, by bringing them in contact 
with some substance which will combine with the acid. It seems 
probable, therefore, that ammonium chloride behaves in a Similar 
manner, and undergoes dissociation, the base which is present com¬ 
bining with the liberated acid, whilst the ammonia remains in the free 
state. This is supported by the fact that zinc chloride, which can 
absorb ammonia gas at a high temperature, rapidly decomposes 
ammonium chloride at this temperature with liberation of hydrogen 
chloride, a reaction strictly analogous to that between ammonium dt- 
hy drosulphide and water. It follows that in considering the action of 
anhydrous bases on ammonium chloride, the heat developed by the 
union of ammonia with hydrochloric acid need not be taken into 
account. C. H. B. 

■ '' ■ ‘ 

of Hydroxylatnine by the Action of Potassium 
PgWftBioa Hyposulphurous Acid. By A. Lidoff (Jour. Buss. 

1884, 751—754).—On pouring potassium nitrite into the 
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solution of hyposulphite obtained by the action of sulphurous acid on 
Time, a considerable amount of gas is evolved on shaking the liquid, 
but no brown vapours of oxides of nitrogen are formed. The liquid 
thus obtained gives an abundant precipitate of cuprous oxide with 
Lossen’s reagent (cupric oxide and caustic potash), and as neither 
sulphites nor nitrites give this reaction there can be no doubt that a 
hydroxylamine salt is- present. Its formation may ho explained by 
the oxidation of the hyposulphurous acid to sulphuric acid, whilst the 
nitrous acid is itself converted into the base. Hydroxylamine sul¬ 
phate was separated from the mixture of sulphates and sulphites of 
zinc, potassium, ammonium, and hydroxylamine, by first oxidising 
the sulphites to sulphates by means of a current of air, then pre¬ 
cipitating the zinc salt with excess of potassium carbonate, neutralis¬ 
ing the liquid with sulphuric acid, and repeatedly evaporating and 
crystallising the potassium and ammonium sulphates; finally, on 
evaporating to dryness hydroxylamine sulphate was obtained, con¬ 
taminated of course with ammonium sulphate and thiosulphate, the 
latter being formed by decomposition of hyposulphurous acid. The 
reaction may be represented as follows: 2 H 2 SO 2 + 2 KNO<s 4 - 
2H 2 0 = (KH 3 0 ) 2 j H 2 S 04 4- K 3 SCh. The evolution of gas in the 
beginning is probably due to the decomposition of hydroxylamine by 
nitrous acid into water and nitrogen monoxide. A. T. 

—'-Compounds of Arsenious Anhydride with Potassium Bro¬ 
mide and Iodide. By H. Schiff and R. Sestini (Annalen, 228, 
72—91).—After referring to the compounds of arsenious oxide with 
potassium iodide, discovered by J. P, Emmet (Silliman's Journal , 18,. 
58) and E. Harms (Ann., 91, 171), the authors describe the forma¬ 
tion of analogous compounds by the action of potassium iodide on, 
potassium arsenite or arsenious oxide, and by the action of iodine on 
potassium arsenite. The product dissolves in 40 parts by weight of 
cold, and 20 of hot water, and consists in all probability of a mixture 
of two salts, 4 As 20 3 j 21 Q and 4As 2 0 3 ,2KI 4 - H a O. W. 0. W* 

Presence of Chlorine in Potassium Bromide. By T. Wktolbi 
( Ohem . Gentr., 1885, 145).—Certain samples of potassium bromide 
which had been heated to redness to expel moisture, were found to 
precipitate more silver solution than portions of the same samples 
only heated to 100°. Investigation showed the presence of potassium 
chlorate in the original samples. J. K. C. 

Preparation of Sodium Hyposulphite. By G. S. Manzoni 
( Qazzetta , 14, 361—362).—It is here suggested that the copper-zinc 
couple may conveniently replace zinc in Schutzenberger’s process for 
the preparation of sodium hyposulphite. V. H. V, 

Combination of Ammonia with Ammonium Salts. By G, 
Pellizzam ( Gazzetta , 14, 362—368).—In the course of investigations, 
on the benzy lie ether of the dihydroxy benzenes, it was observed that 
benzyldinitroqumol formed two compounds with ammonia, the one 
stable, containing 1 mol. NH 8 , the other unstable, containing^jjjgJg^ 
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HH 3j and existing* only in an atmosphere of that gas (Abstr., 1884, 
438). This result taken in connection with Divers* observation that 
ammonium nitrate absorbs ammonia with formation of a liquid com¬ 
pound, led the author to determine the proportion of ammonia 
absorbed by various carbon compounds. As a general result, it may 
be stated that monhydroxyphenols and carboxylic acids containing 
a nitro-group, or several chlorine-atoms, and in the case of the latter, 
an hydroxyl-group, tend to absorb a quantity of ammonia which 
corresponds with the combination of 2 mols. of the gas with 1 mol. 
of the substance in question. Of such examples may be cited tri- 
nitro- and tricbloro-phends, the meta- and para-hydroxybenzoic acids, 
and nitro-salicylic acid. Blondeau’s experiments on the absorption 
of ammonia by pyroxylin were repeated; these tended to show 
that a triamido-trinitro-cellulose was formed, but, although the for¬ 
mation of unstable ammonia derivatives similar to those described 
above, was confirmed, yet it was not found possible to determine the 
composition of the products, inasmuch as the phenomenon was com¬ 
plicated by the formation of ammonium nitrate, and the consequent 
absorption of ammonia by this substance. V. H. V. 

New Crystallised Magnesium Phosphate, and the corre¬ 
sponding Arsenate. By A. de Schulten {Cornet, rend., 100, 877— 
879).—When a solntion of magnesium carbonate in an excess of 
phosphoric acid is heated in sealed tubes at 225° for some hours, 
the phosphate, HMgP0 4 4 H 2 0, is obtained in microscopic crystals 
easily soluble in warm dilute acids ; sp. gr. = 2*326 at 15°; this com¬ 
pound has the same percentage composition as the pyrophosphate, 
Mg 2 P 2 0 7 4* 3 H 2 O, obtained by Schwarzenberger, but the latter loses all 
its water at 100°, whilst the orthophosphate obtained by the author 
undergoes no change at this temperature. The phosphate forms thin, 
somewhat elongated hexagonal lamellae, which agree in some of their 
properties with orthorhombic crystals, but probably consist of four 
monoclinic crystals macled along with the plane of their optical 
axes perpendicular to the plane of symmetry. 

If arsenic acid is employed in place of phosphoric acid, the 
arsenate, 2HMgAs0 4 4 H 2 0, is obtained in small prismatic crystals, 
very probably monoclinic. This arsenate resembles many other 
arsenates in containing 2 ' mols. of the salt combined with 1 mol. 
H a O. 0. B. 

Magnesium Hydrocarbonate. By R. Engel {Compt rend., 100, 
911—913).—The amorphous precipitate formed when an alkaline 
carbonate is added to a solution of a magnesium salt has the composi¬ 
tion MgC0 3 4 2H A but after one or two horn's, below 16°, it becomes 
converted into tabular crystals of the composition MgOO a 4 5HA 
If the temperature is above 22 °, it is converted into pxismatic crystals 
qf the composition MgC0 3 43H 2 0, and between lt>° and 22° into a 
- mixture of both compounds. 

The amorphous precipitate is decomposed by water, and converted 
|®te;§Sig0,4G0 2 4 11HA or 5(MgC0 3 4 2 H 3 0 ) in which 1 mol 
fig MgHA. This product differs from the 
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hydrocarbonate "obtained in hot solutions, both in composition and in 
properties. It dissolves to an appreciable extent in a solution of 
magnesium hydrogen carbonate, and, if the latter is in excess, is 
rapidly and completely converted into the normal carbonate; it also 
absorbs carbonic anhydride from the atmosphere with the same 
result. 

Normal magnesium carbonate is not converted into the hydro¬ 
carbonate in presence of alkaline carbonates at the ordinary tem¬ 
perature, and on the other hand the hydrocarbonato of pharmacy 
precipitated from hot solutions is not converted into the normal 
carbonate in presence of alkaline hydrogen carbonates, or magnesium 
hydrogen carbonate, C. H. B. 

Basic Lead Nitrates. By A. Smolka (Monatsh. Cham., 6., 
195—197).—The author proves by analysis that the basic lead nitrate, 
Pb5H 5 N 3 0 15 , -which Morawski (Abstr., 1881, 145) obtained from 
plumbonitroglyceride is not identical with the salt described by 
Loewe (/. pr. Chem., 98, 388), which has the composition 
6Pb0,2N 2 05 + H 2 0. W. C. W. 

Preparation of Chromium and Aluminium Sulphites. By 
G-. S. Manzoni (Gazzetfa, 14, 360—361).— Aluminium and chromium 
sulphites are conveniently prepared by heating together concentrated 
solutions of aluminium sulphate or chromium potassium sulphate 
with sodium sulphite. The soluble sulphites are separated from the 
less soluble sulphates by fractional crystallisation. V. H. V, 

Behaviour of the Different Modifications of Carbon towards 
Iron at an Elevated Temperature. By W. Hemprl (Ber., 18, 
998—1001).—Tn these experiments, the author employed commercial 
malleable iron-foil containing 0’(J21 per cent, carbon, 0*04 per cent, 
silicon, and 0\336 per cent, manganese ; the diamonds were perfectly 
colourless, and were previously heated to redness in an atmosphere of 
nitrogen; the amorphous carbon was obtained by gradually heating 
chemically pnre sugar to a white heat. A comparative experiment is 
described, in which a piece of foil was covered at one end with 
amorphous carbon, in the middle with diamond-dust, and at the other 
end with graphite (crystallised from cast iron); the whole was heated 
for about two hours in a current of nitrogen to the highest tempera¬ 
ture of a combustion furnace, after which treatment the iron was found 
to be unaltered. At the somewhat higher temperature of a blowpipe, 
the iron was converted into white iron where it was in contact with 
the diamond, whilst those portions covered with amorphous carbon and 
graphite appeared to be unaltered. The lowest temperature at which 
carburation takes place with the diamond is estimated (by Prinsep’s 
method) at 1160°. The carburation by means of amorphous carbon 
was effected in a Schlosing’s furnace, and the lowest temperature at 
which grey iron is formed estimated at 1385° to 1420°. On exposing 
iron placed between carbon poles (in an atmosphere of nitrogen) tp 
the temperature of the electric arc, while iron is produced. 

The different behaviour of the diamond and of amorphous carbon 
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towards iron is compared to that of white and amorphous phosphorus 
to solvents. M. 


Eoseocobalt Saits. By S. M. Jorgensen (/. pr. Chem . [2], 31, 
49 — 93 ).—In continuation of the author’s work on these salts (this 
vol., p. 23) roseocobalt nitrate, (CoJONHs^HijO) (N 0 3 ) 6 , is con¬ 
verted into nit-rato-purpureo nitrate by drying at 100 ° for an hour; 
dilute nitric acid precipitates this compound from its moderately 
concentrated solutions. 

J Roseocobalt nitrate sulphate , (Co 2 10 NH 3 , 2 H 2 O)(SO 3 ) 2 (ITO 3 ) 2 , is 

obtained either by dissolving roseocobalt sulphate in warm nitric acid, 
when it separates out on cooling, or by adding dilute sulphuric acid to 
a solution of roseocobalt nitrate, when it forms a red precipitate 
consisting of microscopic octohedrons much resembling the roseo- 
sulphate. 

Roseocobalt platinochloride nitrate , (Co 2 l 0NH 3 ,2H 2 O) (NOj^PtCle^ 
-f 2H 2 0, is obtained as a brownish-red crystalline precipitate on adding 
hydrogen platinochloride in theoretical amount to a dilute solution of 
roseocobalt nitrate. When dried for 48 hours at 100°, this salt is con¬ 
verted into the nitrato-purpureo chloride. 

Roseocobalt chloride , (Co 2 10NH 3 ,2H 2 O)Cl6, is converted into the 
chloropurpureo chloride on drying. 

There are three different roseocobalt platinochlorides, ^ 


a, (00,10^3,2^0) (PtCJ 6 ) 3 + 6H 2 0, 


prepared by precipitating a solution of roseocobalt chloride with 
a neutral solution of sodium platinochloride, when it forms a 
lustrous crystalline precipitate of thin four- or eight-sided tablets; 
7>, (Co 2 10 hni 3 , 2 H 2 O)Cl 2 ,(PtCl 6 )2 H 2 0, is prepared by treating an 

aqueous solution of roseocobalt chloride with the theoretical quantity 
of hydrogen platinochloride, when it is obtained as a reddish-brown 
crystalline precipitate; c , (Co 3 10 ISrH s , 2 H 2 O)Cl 4 ,Pt 0 l 6 + 2H 2 0, is 
prepared by mixing a solution of hydrogen platinochloride, with a 
solution of roseocobalt chloride acidulated with hydrochloric acid, and 
then shaking the mixture with half its volume of absolute alcohol; 
it then forms a brick-red crystalline precipitate consisting of micro¬ 
scopic rhombic tablets. 

Roseocobalt mercuriochlorides: a, (CoslOiNB^HgOJCbCHgCls^, is 
obtained in the same manner as the corresponding luteo-salt, as a 
bright red crystalline precipitate; by dissolving this salt in warin 
sulphuric acid and afterwards cooling, the second mercuriochloride, 
b, (Cp 2 l 0 KH 3 , 2 H 2 O) (HgOls)fl + 2 H.O, is obtained. 

RoseocobaU bromide, (Co 3 l0NH 3 , 2 H 2 0)Br 6 , gives reactions similar to 
those of the nitrate and chloride; it is obtained by precipitating 
roseocobalt nitrate with hydrobromic acid, as a red crystalline 
precipitate of rhombic tablets; when heated at 100 °, it loses water 
'ted is converted into hromopurpureo bromide. 

'^RmeocobaU bromide disulphate, (Co 2 10 NB^, 2 H 2 O)Br 2 (SO 4 )> r is ob- 
| 1 |aaned by dissolving roseocobalt bromide in sulphuric acid, when a 
ipranular crystalline preeipitate separates after a time. 

pti^&rmnides: a, (Co 2 IOhrH 8 ,2H 2 0)Br li (PtBr tf )2 + 
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2 HaO, is prepared by adding a solution of sodium platinobromide 
to a solution of roseocobalt bromide, and is obtained as a precipitate 
of dark red prisms having much the appearance of crystals of chromic 
acid; it is not decomposed on solution in water, like the corresponding 
platinochloride. When dried at 100 °, it is converted into bromo- 
purpureocobalt platinobromide. b, (Co 2 l 0 NH 3 , 2 H 2 O)(PtBr fi ) 3 + 4 H 2 O, 
is obtained as a scarlet crystalline precipitate on decomposing the 
chloride with sodium platinobromide. 

1 Roseocobalt iodide , (Co 2 10 FHa, 2 H 2 O)Ie, obtained by the action of 
hydriodic acid on the hydroxide or carbonate, forms a dark red 
precipitate, consisting of minute octohedrons and six-sided tables. 

Hydrogen roseocobalt sulphate , 

3[(Co 2 101srH 3 ,2H 2 O)6SO4H3,(Col0NH 3 ,2H 2 O)(SO03 + SEW), 

is prepared by dissolving cobalt carbonate in dilute sulphuric acid, 
adding to this solution an excess of ammonium hydroxide, and after 
48 hours passing a rapid stream of air through the liquid. Sulphuric 
acid is then added, when this salt is obtained in octohedral crystals ; it 
is rapidly decomposed by water into the normal sulphate and free 
sulphuric acid. 

Normal roseocobalt sulphate , (Co 2 l 0 FH 3 . 2 H 2 O)(SO 4 ) 3 -f 3H>0, is 
obtained from the acid salt by crystallisation from an aqueous 
solution, or by treating a solution of roseocobalt carbonate with an 
excess of sulphuric acid ; it is sparingly soluble in water. This salt is 
easily broken -up into the tetramine and luteo-salts, and on this 
account the author considers that the formula should be twice that 
above giyen. 

Roseocobalt platinochloride sulphate , (Co 2 10 NH;<, 2 H 2 OXPtClG)(SO 4 ) 2 , 
is prepared by adding hydrogen platinochloride to an aqueous 
solution of roseocobalt sulphate acidulated with sulphuric acid, when 
it separates in brilliant reddish-yellow six-sided tablets; it is but little 
soluble in water. 

Roseocobalt aurochloride sulphate , (Co 2 10 NH 3 , 2 H 2 O)(AuC] 4 )(SO 4 ) 2 , 
is obtained by treating the aqueous solution of roseocobalt chloride 
with a solution of hydrogen auroehlo^de and sulphuric acid, when an 
abundant orange-red precipitate is obtained consisting of rectangular 
prisms, which under the microscope appear slightly dichroic. 

Abash roseocobalt orthophosphate, (CoaI 0 NH s , 2 H 2 O)(OH) 3 (PO 4 S) 3 + 

2 H 2 0 , is obtained on treating the basic roseo nitrate with normal 
sodium phosphate ; it separates in dark red prisms almost insoluble 
in cold water. Another roseocobalt orthophosphate , 

(Co 2 l ON H a , 2H 2 0) (P 0 4 H) 3 + 4H 2 0, 
is obtained by treating a solution of roseocobalt carbonate with a 10 per 
cent, solution of phosphoric acid; it forms a crystalline precipitate much 
resembling in appearance the corresponding luteo-eompound; it is very 
slightly soluble in cold water, but more so in hot; on heating gently, it 
melts below 100 °, and forms a sticky reddish-brown mass? which on 
cooling becomes brittle, and of a clear red colour; it is easily soluble in 
hydrochloric acid. 

Sodium roseocobalt pyrophosphate, (Oo 2 ,I0FH 8 .2H 2 O)(P 3 O 7 Ka) 2 + 
23H*0, is obtained by acting on a solution of roseocobalt sulphate with 
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sodium pyrophosphate, as an amorphous precipitate; this is soluble 
in excess of the sodium pyrophosphate, and is reprecipitated in the 
crystalline form on shaking. 

Normal roseocobalt ; pyrophosphate , (Co 2 10 N‘B[ ; ,, 2 H 2 O) 2 (P 3 O 7)3 + 

I 2 H 2 O, is obtained by the precipitation of roseocobalt sulphate with 
the theoretical quantity of sodium pyrophosphate; it is crystalline and 
is not altered on drying or exposure to the air. 

Roseocobalt cobalticyanide, (CQ 2 l 0 NH 3 , 2 H 2 O)Co 2 Cyi 2 , is prepared by 
acting on an acid solution of chloropurpureocobait chloride, with a 
slight excess of potassium cobalticyanide, and is obtained as a 
crystalline precipitate in almost theoretical quantity; it is almost 
insoluble in cold water. A. P. 

New Tin Salts. By T. Beitas (Ohem. Oentr ., 1884, 957—958).— 
The author describes the salts, SnCl 2 ,KCl 4- H 2 0, and SnCL,2KCl 4 - 
H 2 0 , which are prepared by the reaction of a strong solution of 
stannous chloride with a saturated solution of potassium chloride. The 
second salt is only formed in presence of strong hydrochloric acid, and 
is transformed into the first salt by treatment with water. 

Stannous bromide. —Stannous bromide was prepared by dissolving 
tin in boiling concentrated hydrobromic acid (sp. gr. 1'48). The 
greenish-yellow solution on cooling deposits colourless doubly 
refractive needles of SnBr 3 4- H 2 0 ; it oxidises in moist air, and loses 
its water of crystallisation when exposed to dry air, or by prolonged 
beatingat 70—80°. The salt dissolves in a small quantity of water 
to a clear solution, but is decomposed by excess, forming a gelatinous 
white precipitate. Crystals of SnBr s 4 - 2H 2 0 were also deposited 
from the original solution in large monoclinic tables, which easily 
change into the monohydrate. Stannous bromide combines with 
7 the bromides of the alkali metals to form double salts. Of these, 
SnBr 2 ,KBr 4 - H 3 0; SnBr 2 ,2NH 4 Br 4- H 3 0, and SnB^NHJBr + 
H 2 0, were prepared. W. B, D. 

Compounds of Platinum and Arsenic. By D. Tivoli ( Oazzetta , 
14, 487—491).—By passing a rapid current of arsenic hydride into a 
solution of platinxc chloride, there are formed minute black crystalline 
scales of a hydroxy arsenide of platinum in accordance with the equa¬ 
tion PtCh + AsH 3 + H 2 0 = PtAs*OH 4- 4H01. This substance is 
insoluble in water, and only altered to a slight extent by hydrochloric 
and nitric acids and potash; it is, readily soluble in aqua regia. 
Concentrated sulphuric acid decomposes it in accordance with the 
equation 2PtAs-OH 4- 2 H 2 SO 4 = Pt 4- As 2 0 3 4 - 3B 2 0 4 - 2S0 2 . It 
may >e dried at 130° without decomposition, but above that tempera¬ 
ture is transformed into a platinum arsenide thus: 6 PtAs*OH = As 2 G 3 
4 - 2Pt 3 As 2 .4- 3H 2 0. These two decompositions served as a basis for 
the analysis o£ platinum bydroxyarsenide. V, H. Y. 
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The Coefficients of Elasticity of Crystals. By J. Beckenkamp 
(Zeit. Kryst. Min., 10, 41—57).—Koch has determined the coefficients 
of elasticity for rods of rock salt, sylvine, and sodium chlorate, cut 
perpendicularly to the faces of the dodecahedron, and perpendicularly 
to the faces of the cube (Abstr., 1884, 1096). His final results were 
as follows:— 




Eg. 

E, 

V 

Sylvine.. 

4010 

2088 

1-92 

Bock salt. 

4030 

3395 

1-19 

Sodium chlorate .... 

4047 

3190 

1-2,7 


The author’s experiments give the corresponding values for— 
Alum. 1793 1998 0*90 

From his investigations he draws the following conclusions:—Tn 
all directions which are crystallographically identical, the elasticity is 
the same. The elasticity of alum is less than that of all other known 
crystals. This fact explains the anomalous double refraction of alum, 
as even small mechanical forces, during tbe crystallisation, give rise 

E! 

to great molecular displacements. The ratio =1 of the refractive 

indices is nearer unity in the case of alum than in other crystals. In 
the latter case, E 3 is less than E l? whilst with alum Eg is greater than 
Ej. The constant decrease of the coefficient of elasticity with 
repeated load is remarkable. Perhaps this bears some relation to the 
observation made by Wiedemann, that even at 50° alum is subject to 
a molecular change. The hemihedral symmetry of the elasticity could 
not be observed in alum. Assuming that Neumann’s formula holds 
good for alum, the following results are obtained:— 

Ej, Ej}, Eg, 

perpendi- perpendi- perpendi¬ 

cular to oo 0 oo, cular to oo 0 2. cular to oo 0. 

Calculated.. ■ 1806 1892 1987 

Observed,. 1793 1894 1998 

Conditions for the Formation of Native Sulphur. By L. 
Ilosvat (Zeit. Kryst. Min., 10, 91—93).—In the gases of active 
volcanos, H 2 S and S0 2 occur. The author has endeavoured to deter¬ 
mine to what chemical changes these products are submitted when 
they arrive at the surface of the earth at the same time. The answer 
is, that the hydrogen of the H 2 S very easily forms water by combining 
with tbe oxygen of various oxygen compounds. For this reason 
sulphurous anhydride gives up its oxygen, and consequents sulphur 

VOL. XLviii. 3 d 


perpendi¬ 
cular to 0. 

2057 

2035 

B. H. B. 
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is liberated from both compounds. This change is easily effected at a 
high temperature, in the presence of aqueous vapour. If, however, 
but one of these conditions is fulfilled, and only aqueous vapour is 
present, this would be sufficient for the sulphur to be liberated. And 
as sulphur is never met with at a great depth, the author is of opinion 
that sulphur is formed at the ordinary temperature, or at a tempera¬ 
ture not much higher. B. H. B. 

Native Mercury, Cinnabar, and Chromium Ores from Servia. 
By F. Schafarzik (Zeit. Kryst. Min 10, 93).—These minerals were 
found at Suplja Sztena, in the Avala Mountains, near Belgrade, in a 
quartzite vein at the contact of serpentine and marl. The vein was 
filled with chrome-iron ore and iron pyrites, together with chrome 
ochre and iron ochre formed by their oxidation. In several fissures 
in the vein, barytes crystals occur, covered by a subsequent deposit of 
quartz. In cavities in the quartz, cinnabar occurs ; it also appears to 
be disseminated through the rock itself. Between the cinnabar 
crystals, drops of native mercury are met with. The cinnabar crystals 
were transparent, and of a cochineal-red colour. The author observed 
the following forms;—OB, B, coB, |B, and two negative rhombo- 
hedra. B. H. B. 

Orpiment and Realgar from Bosnia, By J, A. Krenner (Zeit. 
Kryst. Min 10, 90—91).—Orpiment and realgar occur at Kresevo 
(Bosnia), implanted on quartz crystals in a greyish micaceous phyllite. 
The realgar Is of later formation, and is often implanted on the orpi¬ 
ment. The orpiment crystals are either separate or united, forming 
druses. They have a wax-yellow colour on the surface, whilst the pure 
citron-yellow appears on the fresh cleavage planes. The following 
planes were determined :— coPoo, coPoo, coP, ooP7, coPf, ooP2, Poo, 

The crystals of realgar usually occur as thick tabular forms, 4 mm. 
long, and are either transparent and red, or brownish-black and* 
opaque. The author determined 20 planes, of which the three fol¬ 
lowing are new:—oopf, Pf, 2p2. B. H. B. 

Smithsonite from Pelsocz Ard6. By J. Loczka (Zeit. Kryst. 
Min,, 10, 89).—The analysis gave the following results :— 

ZnO. CaO. PbO. CdO. MgO. C0 2 . Total. Density. 

63*23 1*01 0*75 0*02 trace 34*69 99*70 4*43 

B. E. B. 

* Colemanite. By T. Hiortpahl (Zeit. Kryst. Min., 10, 25—31).— 
The author’s analysis of colemanite from California (I) agrees very 
well with the results obtained by Price (II). 

B 3 O 3 , CaO. H 2 0 . Si0 2 . AI 2 O 3 -f-FegOfl. MgO. Total. 

L 47*64 27*97 22*79 1*28 0*19 0*13 100*00 

II 48*12 28*43 22*20 0*65 0*60 — 100*00 

4, ^Tfeese figures correspond with the formula CasBgOis + 7H 2 0. The 
is monoclinie. The following forms were determined:— 
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CoRcO, CO^CO, OP, CoP, COP2, OOp2j poo, 2Poo, —2Bco, +Pco, -f 2Pco 
-P, —BP, —3P3, -3P3, 4*P, + 2P, + 2R2, +3?|, +2B2, The 
axial ratio was calculated to be a : b : c = 0*7747 : 1 : 0*5418. /i = 
69° 47'. (Gomp. this volume, pages 224 and 358.) B. H. B. 

New Locality for Vivianite Crystals. By A. Koch (Zeit. Kryst. 
Min., 10, 94—95).—Two years ago the author obtained two remark¬ 
ably fine crystals of vivianite from one of the Vbrospatak mines. The 
forms observed were:—P, Boo, ooP, coBco, ooljoo. B. H. B. 

Optical Properties of Allactite. By X Krenner {Zeit. Kryst. 
Min., 10, 83—85).—Sjogren has recently described, under the name 
of allactite, a new mineral from Nordmarken. The crystals belong 
to the monoclinic system, the axial ratio being 

a:b:c=z 0*6115 : 1 : 0*3315. p = 84° 16 5'. 

With regard to its optical properties, Sjogren detennined the 
indices of refraction for red, yellow, and violet. The plane of the 
optic axes is parallel to the plane of symmetry for red and yellow. 
The author now shows that in blue light, however, the plane of the 
optic axes is perpendicular to the plane of symmetry, or parallel to 
the ortho-axis. The apparent optic axial angle measured at 19*4° 0. 
in oil is as follows :— 

2 H« = 12* 22' red (red glhss), 

= 9 12 yellow (sodium dame), 

= 00 green (thallium flame), 

= 11 36 blue (cuprammonium oxide). 

The apparent dispersion of the axes is consequently 23° 58'. Adopt¬ 
ing the mean indices of refraction given by Sjogren— 

(3 = 1*778 recT, 

= 1*786 yellow, 

the actual axial angle is— 

2 T a = 10° 12' red, 

= 7 34 yellow. 

By the discovery of allactite, an addition is made to the small 
number of minerals that change the position of the optic axial plane 
for the opposite ends of the spectrum. 

In conclusion, the author objects to the classification of this mineral 
with the vivianite group. The cleavage of allactite is quite different 
from that of the members of that small but sharply defined mineral 
group. Rammelsberg (Abstr,, 1884, 1097) has also raised objections 
from a chemical point of view. B. H. B. 

Cuprodeseloizite. By 0. Rammelsbekg ( Ohem . Oenir 1884,146). 
—In a previous paper (Abstr,, 1881, 1000), the author described 
the properties of descloizite, a vanadate of the formula (PbZn) 4 V 2 O n 
4 - Aq. In the present paper a new vanadate found, accompanv- 

3 d 2 
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ing calcspar, at St. Louis Potosi, Mexico, is described. It forms 
blackish, indistinctly crystalline kidney-shaped masses, which yield 
a brown powder. Density 5*856, The new mineral melts easily, and 
dissolves in nitric acid, forming a green solution. It is a hydrous 
vanadate of lead, zinc, and copper containing small quantities of phos¬ 
phoric and arsenic acids. 

P 3 0 5 , As 2 0 5 - PbO. ZnO. CaO. H s O. 

0*17 0*28 -22*47 54*57 12*75 8*26 2*52 

Hence the new mineral is quite analogous to descloizite. It is a 
vanadate of the general formula R 4 TI 2 O 9 + Aq, and may be repre¬ 
sented as descloizite in which three-eighths of the zinc is replaced by 
copper (PbZn0u) 4 Y a O 9 , whence the name cv/proclesdoizite . 

The same elements are present in the tritochlorite of Frenzel 
(RaVaOs). Mottramite, psittaeinite, and a mineral from Laurium are 
lead and copper vanadates. The constitution of the first of these is 
uncertain; the two latter appear to belong to the same group of 
vanadates as tritochlorite. W. R. D. 

Columbite from Craveggia, in Piedmont. By J. Strtjver* {Ze.it. 
Kryst . Min., 10, 85—86).—Spezia described (Abstr., 1883, 958) a 
new occurrence of beryl at Craveggia. Associated with the beryl, 
the author has discovered minute black crystals. One of these 
crystals exhibited the following combination : coPoo, ooPod, 'OP, 00 P, 
oo*P 3 , co?3, fco, P, 2P2. 

The author concludes that the mineral is columbite, a mineral 
hitherto never met with in Italy or the Alps. B. H. B. 

Microlite. By 0. Hintze (Zeit Kryst. Min., 10, 86 ).—Microlite 
from various localities is always stated to belong to the regular 
system, but no precise optical examination has, up to the present 
time, been made. For the purpose of this examination, the author 
employed three sections, parallel to the three planes of the cube, from an 
uuueathered specimen of the microlite crystals fx’om Amelia Co., 
Virginia, described by Dunnjngton (Abstr,, 1881, 1002), From the 
behaviour of the three crystal plates, the author concludes that micro¬ 
lite must be regarded as an undoubtedly regular mineral. 

B. H. B. 

Astraeanite. By V. Mareownikoff (/, Buss. Ghem. $oc M 
1884 [1], 690—694),—The first analysis,of salt deposited in one of 
the bitter lakes of the Government of Astrakhan was made by Hobel, 
who found it to contain about 41 per cent, of sodium sulphate : hence 
G. Rose deduced the formula Ha^S0 4 Mg,S0 4 •+- 4H 3 0 for the 
mineral, and gave it the name astraeanite. This was contradicted 
<by Fedchenko in 1870, who analysed the salt of some of these lakes 
and found its composition to vary, and never to contain so large an 
amount of sodium snlphate. 

H “he author having visited the bitter lakes on the northern shore 
fe Caspiam found, on analysing samples of their salt, that neither 
nor the latter of these opinions is quite correct. He 
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states that the Little Kordouan lake, specially investigated by Fed- 
ohenko, can in nowise be considered a typical bitter lake, such lakes 
being situated for the most part in the south of the Kalmuck Steppe, 
and to the east of the Kardouan lakes, as far as the mouth of the 
Oural river, samples of thenardite (pure sodium sulphate) being even 
found in these lakes. Analysis of a sample of salt from the Great 
Bassine lake proved it to be pure astracanite. The colour of this 
mineral' is generally black, from the mud enclosed in the crystals, 
although sometimes grey or even entirely translucent crystals, ami 
whole layers of the mineral are met with. The purer the crystals of 
astracanite, the less are they subject to efflorescence. A. T. 

Barytes from Mittelagger. By C. Busz (Zeit, Kryst. Min., 10, 
32 —iO ). —In the Mineralogical Museum of the Univei*sity of Bonn, 
there is a series of specimens of barytes of which no account has yet 
been published. The crystals come from the Alter Bleiberg Mine, 
near Mittelagger, in the Ruuderoth mining district. On the crystals, 
the following 13 planes were observed : — OP, Poo, Poo, ooPco, coPco, 
coP, coP2, coP4, P, |P2, 5P~Vs 7Pf, lOPyk The author divides the 
crystals into five types, which he describes and illustrates. Prom the 
angles measured on all the crystals, the axial ratio is calculated to 
be 0*619278: 1 : 0*760934 when the longest axis is taken as unity, or 
1*61481: 1: 1*22876 when the shortest axis = L. B. H. B. 

Barytes from P6sey. By T). F^nyes (Zeit. Kryst. Min., 10, 89— 
90).—An account of the crystallographic examination of barytes 
crystals from Pesey, Dep. Savoie, Prance, in the collection of the 
Hungarian National Museum. B. H. B. 

Anglesite from Felso-Viss6. By A. Franzbnau ( Zeit. Kryd, 
Min., 10, 88).—On a highly weathered mica schist from Felso-Visso, 
Hungary, the author found white crystals of anglesite, on which he 
observed the following planes :— OP, ooPoo, coP, |Poo, Poo, 21*00, P, 
f*5, J*6, Pi2. Of these, P5 and P6 have, up to the present time, 
been observed only on Hungarian anglesites. PI2 is a new form. 

B. H. E. 

Mineralogical Notes from Transylvania. By G. Primus 
(Zeit. Kryst, Min., 10, 93—94).-—The author describes the crystallo- 
graphical examination of the following minerals1. Loose ortho- 
clase crystals from the granite of Kis-Szamos; 2. Sfaurolite from the 
neighbourhood of Sebes, in the Fogaraser Mountains; 3. Cyanito 
from the same locality; 4. Tremolite from the Sebes Valley and from 
Boia Mica in Roumania, B. H. B. 

Nephrite from Tasmania. By C. Bodewig (Zeit. Kryst. Min., 
10, 86—87).—This mineral, which is very similar to saccharite, occurs 
in large quantities in Tasmania. The analysis gave the following 
results:— 

Si0 2 . CaO. MgO. Fe 2 0 3 * HA N%0 + K s 0. Total. 

62*41 24*62 11*26 0*14 P40 0*43 100*26 

B. H. 13. 
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Wollastonite from R6zbanya. By J. Loczka ( Zeit , Kryst. Min ., 
10, 89).—The analysis gave the following results:— 

SiOn. CaO. MgO. FeO. MnO. K 2 0. Na*>0. H 2 0. 

51-61 46*29 1*08 0*61 0*47 0*13 0 ; H 0*64 

A1 2 0 3 . Total. Density, 

trace 100*74 2*919 

B. H. B. 

The Augites of the Kaiserstuhl Mountains in Baden. By 
A. Knop (Zeit Kryst. Min., 10, 58—81). — The augites of the 
Kaiserstuhl are of great interest mineralogically and petrographically. 
The author classes them into four types :—1. Augites which appear 
as characteristic constituents of basalt. They are of a black colour, 
and usually exhibit the combination ooPco, coP, +P, ooPoo. In thin 
sections, they are transparent and of a brownish-violet colour. The 
extinction angle is 46°. 2. Augites which occur as an essential con¬ 
stituent of phonolites. These occur but rarely as well-developed 
crystals. They are of a coal-black colour; but under the microscope 
they appear green and transparent. 3. Augites which occur in lime¬ 
stone. After dissolving the granular limestone of certain portions of 
the Kaiserstuhl mountains in hydrochloric acid, grains of greenish- 
yellow augite remain. Under the microscope they are very trans¬ 
parent and of a pale yellowish-green colour. 4. Augites-ih basalt. 
Grains of a transparent green augite resembling diopside are occa¬ 
sionally found in the basaltic rock, containing hyalosiderite, from 
Thringen, in the limburgite near Limburg, and in the basalt of the 
Liitzelberg (see Analysis 6). 

The author gives the following analyses of these augitesGroup I. 
Augites which are of a brownish-violet colour when seen in thin 
sections or as powder: 1. From the so-called limburgite; 2. From 
the porphyritic basalt of Burkheim; 3. From the hauyn-basalt of 
Oberbergen ; 4. From the porphyritic basalt of Amoltem. 


1. 2. 3. 4. 

SiO a ........ 44*15 45*83 46*54 47*20 

.. 4*57 3*57 2*85 2*70 

AloO s . 6*90 7*47 8*20 5*80 

Fe 2 0 3 .. 6*02 4*90 3*72 3*17 

FeO. 3*49 4*11 4*32 4*76 

MgO ....... 12*28 10*92 13*19 12*79 

CaO.... 22*79 22*83 21*29 23*02 

Totals- 100*20 99*63 100*11 99*44 


Group II. Augites which are of a green colour when seen in thin 
sections or as powder; 5. Augite from the phonolite of Obershaff- 
faausen; 6. Augite enclosed in the basalt of the Liitzelberg; 7. Yel¬ 
lowish-green augites from the limestone of Badloch. 
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5. 

6. 

1. 

SiO s . 

... ' 4975 

51-37 

52-09 

Ti0 2 . 

1-45 

0*94 

0-95 

A1 2 0 3 . 

0-53 

2-43 

1-18 

Fe 2 0 3 •••••• 

... 13-23 

4*14 

1-59 

FeO. 

9-G6 

4-46 

1-57 

MnO . 

109 

trace 

trace 

MgO . 

4-55 

13-55 

18-10 

CaO. 

... 16-72 

22-72 

23-56 

KjO. 

o-oo 

0-61 

0-48 

Na 4 0. 

2-26 

0-44 

0-48 

Totals. 

.... 99-24 

100-66 

100-00 


B. H. B. 

Augites of Noteworthy Composition. By C. Dolter ( Zeit. 
Kryst. Min., 10, 106—108).—The author gives the composition of 
the following augites1. Augite from the nepheline basalt of Bib. das 
Patas; 2. Augite from the Island of S. Antcio ; 3. Augite crystal 
from the Garza Yalley; 4. Augite crystal from Aguas das Oaldeiras ; 

5. Augite from the dolerite of St. Vincente; 6 . Augite from Siderao; 

7. Augite from the phonolite of Pray a; 8 . Augite from the teplirite 
of the Pico da Cruz. B. H. B. 

Analyses of Transylvanian Minerals. By F. Koch (Zeit. 
Kryst. Min., 10, 99—100).—1. The analysis of the so-called sxaboita 
from the Ao*anyer Mountain gave the following results :— 

Si0 2 , MgO. FeO. Fe 2 0 3 . CaO. Ignition. Total. 

51*681 22*824 8*465 12*687 3*093 0*960 99*710 

The material employed was weathered. An analysis of perfectly 
fresh material gave 19*702 per cent, of FeO. The author concludes 
that this so-called szaboite from the Aranyer Mountain is a true 
hypersthene. The same conclusion was arrived at by Krenner (Zeit\ 
Kryst. Min., 9, 255) from a crystallographical examination of the 
mineral in question. 

2 . Two specimens of celestine, from Bacs, were analysed; I. A 
bluish-grey translucent celestine, which filled the interior of an 
Eclrinolampas giganteus ; II. Tabular translucent grey crystals from, 
calcareous marl. The results were as follows- 

S0 3 . SrO. CaO. . Fe^Og + A1 2 0 3 . Si0 2 , Ignition. Total. 

I. 43*370 54*586 0*752 0*431 0*447 0*371 99*957 

11.43*428 54*450 1*090 0*484 0*140 0*334 99*926 

B. H. B. 

Andosite from Trifail in Styria. By R. Maly (Monatsh Ohem 

6 , 75—76).—The' remarkable occurrence of this mineral in brown 
coal has been described by J. Rumpf. On analysis it gave:— 

Si0 2 . A1 2 O s . CaO. MgO. HaA K s O. 

57*53 26*62 8*48 0*23 6*90 0*39 = 100*15 

Oxygen ratio: MO; M 2 0 3 : Si0 2 = 5 1*00: 2*85 : 7*03. 


H. B. 














736 


ABSTRACTS OF CHEMICAL PAPERS. 


Analysis of Sericite from the Quartz-phyllite of Wiltau. 

By 0. Senhofer (Zeit. Kryst. Min., 10, 105).—The analysis gave the 
following results :—- 

SiOo. Fe 2 0 3 . ALOjj. CaO. MgO. K 2 0. Na 2 0. H 2 0. 0. Total. 

41*35 17*87 19*28 0*37 2*06 8*29 3*48 6*16 0*18 99*04 

B. H. B. 


Organic Chemistry. 


Reduction of Cetyl Iodide with Sodium Amalgam. By 

Lebedeff (/. Russ. Ghem. Soc 1884 [2], 299—300).—Cetyl iodide, 
obtained by the direct action of phosphorus tri-iodide on the alcohol, 
was treated with sodium amalgam. After a time, a crystalline hydro¬ 
carbon separated, melting at 70*5°; this is called dotriakontene, 
C^H 66 . On evaporation, the filtrate left so small a quantity of an 
impure product, that it was impossible to decide if C^Hs* was formed 
in the reaction, as was expected by the author. A. T. 

Trimethylene Iodide. By L. Henry (Her., 18, 519—521).—The 
author refers to Perkin’s method of preparing this substance (this 
vol., p. 495) as being the method by which he had himself prepared 
trimethylene iodide. He has also shown that the iodhydrins may be 
obtained from sodium iodide and the brom- or chlor-hydrins, and like¬ 
wise by the same method, propargyl iodide (Abstr., 1884, 979). Tri- 
methylene iodide boils at 224° (pressure 763 mm.) ; it remains liquid 
at — 20°. A difference in physical properties, similar to that between 
trimethylene and ethylene iodides (m. p. 82°), is shown to exist in 
other corresponding derivatives of the two series. A. K. M. 

Action of Chlorine on Trimethylethylene. By T, Kondakoff 
(J. Russ . Chem. 8oc. } 1885, 144—145),—Pure trimethylethylene pre¬ 
pared from tertiary amyl iodide was treated with chlorine, when con¬ 
siderable quantities of hydrogen chloride* were evolved, and chiefly, 
although not exclusively, unsaturated chlorinated compounds were 
formed, boiling at 80—110°, and consisting of CsHyOl, C fi Hn01, and 
C 6 H t 0 C1 2 . On treating the portion boiling below 100 u with water, 
the author obtained along with some quantity of tertiary amyl alcohol 
a new unsaturated secondary alcohol, boiling at 115—117°. It takes up 
bromine, forms alcoholates with sodium and barium, and is considered 
to be methyl isopropenyl carbinol. By the action of dilute sulphuric 
acid, the alcohol undergoes isomeric change into methyl isopropyl 
ketone, A. T. 

of Acetylene Hydrocarbons. By A. Favorsky 
Qhem. Soc.* .1885 [1], 143—144).—The author studied the 
'dry and .of -alcoholic potassium hydroxide with the pro** 
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ducts of the action of phosphorus pentaehloride on methyl, ethyl 
ketone and methyl propyl ketone. On using the hydroxide in the 
dry state, ethylacetylene and propylacetylene are formed, giving 
characteristic precipitates with ammoniacal solutions of cuprous 
chloride and silver nitrate; whilst alcoholic potash, on the other 
hand, yields dimethyiacetylene and methylethylacetylene, the former 
giving, on shaking, with sulphuric acid, crystalline hexamethyl- 
benzene, the latter identified by its boiling point. In both reactions, 
monosubstituted acetylene is first formed, but on further heating with 
excess of the alcoholic alkali solution, undergoes isomeric change into 
a bisubstituted compound. This was proved by heating ethylacetylene 
and propylacetylene in sealed tubes at 170—180°, when hydrocarbons 
were formed, which did not give metallic derivatives. The isomeric 
conversion is due to the alcoholic alkali solution, as neither dry potas¬ 
sium hydroxide nor alcohol produces this effect. A. T. 

Preparation of Chromium and Manganese Compounds, 
analogous to Ferro- and Ferri-cyanide of Potassium. By 0. T. 

Christensen (J. pr. Okem . [2], 31, 163—173 ).—Potassium uhromu 
cyanide, ElgC^Cy^.—This salt is best prepared as follows:—Freshly pre* 
cipitated moist chromic hydroxide is dissolved in acetic acid, evaporated 
nearly to dryness, and diluted to 250 c.c. with water: this solution is 
gradually added to almost boiling potassium cyanide (200 grams 
potassium cyanide 4- 600 to 700 c.c. water) contained in a flask, so fir 
to exclude the carbonic anhydride of the air ; after heating for a short 
time, the liquid is filtered, evaporated, and cooled. The crystals 
obtained are dissolved in water (4 par ts), and the solution boiled, the 
deposited chromic hydroxide is filtered off, and the solution when cooled 
yields pale yellow crystals, more of which are obtained by repeatedly 
boiling the mother-liquor. The salt has been described by Kaiser 
(Annalen, Supph, 3, 170). 

Potassium Manganicyanide , KsMn a Cyn.—Eaton and Fittig obtained 
this compound by the oxidation of potassium manganocyanide. It 
is, however, more readily prepared by adding manganic acetate or 
phosphate (described by the author, Abstr., 1884, 398) *to a solution 
of potassium cyanide.; the solution becomes yellow, and then deep 
brown; on filtering and cooling, red-brown needles of potassium 
manganicyanide separate out. On dissolving the salt in a hot solution 
of potassium cyanide, reduction takes place, and the solution becomes 
yellow; on adding water and again heating, the red colour reappears, 
manganic hydrate separates, and the cooled solution deposits crystals 
of potassium manganicyanide. 

Potassium Chromocyanide , KiCrOye 4- 3H 2 0, — Descamps has 
obtained the pure salt. Moissan prepared a salt called by him pot&sr 
slum chromocyanide, but owing to its colour and properties, the author 
believes it to be the chromicyanide. Chromous aceta/te was shaken 
up with carbonic acid water, then poured into a 25 per cent, solution 
of potassium cyanide, and the whole gently warmed in a flask through 
which a stream of hydrogen was passed; the vessel was then surrounded 
with snow, and potassium cyanide added to the liquid; a dark blue 
crystalline, precipitate was thrown down,' This precipitate corn)- 
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sponds exactly with the potassium cbromocyanide described by 
Descamps. As no oxidation occurred during the preparation, it is 
evident that Moissan’s salt must have been the chromi-compound. 

Potassium Manyanocyanide , ELjMnCye •+* 3 H 2 O.—Eaton and Pittig 
and Descamps have given good methods for the preparation of 
this salt; the following method is more speedy:—10 grams of 
manganous acetate are added to an almost boiling solution of 40 to 45 
grams potassium cyanide in 100 c.c. of water.; a green compound 
forms, which redissolves on addition of 15 to 20 grams of potassium 
cyanide, and'at the same time a fine crystalline dark blue precipitate 
of potassium manganocyanide separates. Potassium cyanide dis¬ 
solves this precipitate with difficulty; on diluting with water, it dis¬ 
solves, and on filtering and cooling, large dark blue crystals are 
formed. H. P. W. 

Potassium Chromocyanide. By H. Mo is s an (Ann. Ghim . Phys. 
[6], 4, 136—144 ).—Potassium chromocyanide , S^OrCye, is best pre¬ 
pared by the action of potassium cyanide on chromous carbonate; the 
latter salt is obtained by acting on a solution of chromous chloride 
saturated with carbonic anhydride, with a solution of potassium car¬ 
bonate, air being excluded; the greyish-white precipitate is mixed 
with a solution of potassium cyanide, when the precipitate partially 
dissolves, the liquid becoming yellow, and from this solution after 
filtration the yellow crystals of potassium chromocyanide may be 
obtained by evaporation ; it has a sp. gr. of 1*71. 10 c.c. of water at 

20° dissolve 3'233 grams of this salt; it is precipitated from its 
aqueous solution by alcohol, in which it is completely insoluble, as it 
is also in ether, benzene, and chloroform. Its aqueous solution when 
examined with a spectroscope shows complete absorption in the violet 
end, and three well-marked bands, in the green. The salt is anhy¬ 
drous, and is unchanged by exposure to the air at ordinary tempera¬ 
tures. The taste is similar to that of the ferrocvanide ; its aqueous 
solution gives a feebly alkaline reaction, and on boiling a slight odour of 
hydrocyanic acid is perceived, chromous hydroxide being precipitated. 
On electrolysis, potassium chromi cyanide is formed at the positive 
pole, whilst hydrogen and potassium hydroxide are disengaged at the 
negative. Heated to low redness in the absence of air, the salt melts 
and gives off nitrogen, a residue of chromium more or less carburised 
and of potassium cyanide remaining. Heated with concentrated or 
dilute sulphuric acid, it behaves like the corresponding ferroeyanide; 
oxidising agents convert it into chromicyanide. It gives precipitates 
with solutions of a considerable number of the metallic salts. The 
most characteristic reaction, however, is the red coloration formed on 
the addition of ferrous sulphate, a distinct coloration being obtained 
with a solution containing only rvivo- P ar ^ °f the chromocyanide. 
Potassium chromocyanide is not poisonous even when administered 
by hypodermic injection. 

5^;4 Ohromocyanic acid is obtained in small white crystals by the 

B imposition of the potassium salt with dilute sulphuric acid ; it is 
in water, but the solution is not stable, decomposing rapidly 
|| ;J8he aqueous solution of the acid decomposes carbonates. , 
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Formation of Nitroprussid.es without the Use of Nitric 
Acid. By H. O. Jensen (/. Pharm. [5], 11, 315—318).-“These com¬ 
pounds are usually produced by Playfair’s method, in which potassium 
ferro- or ferri-cyanide is treated with nitric acid. The author finds, 
however, that they can be produced without the aid of nitric acid. 
If an electric current from two Bunsen cells be passed for some time 
through a solution of potassium ferrocyanide, the solution becomes 
brown and alkaline and gives a strong nitroprusside reaction with 
ammonium sulphide. The reaction probably commences, as has been 
indicated by Daniell, Miller, and others, by the formation of ferri- 
cyanide at the positive pole, and the transference of caustic potash to 
the negative. On placing the electrodes in separate tubes, connected 
by an inverted syphon of small bore, and employing three cells, no 
trace of nitroprusside could he detected in the solution, the reac¬ 
tion of which was acid at the positive and alkaline at the negative 
pole. Powdered potassium ferricyanide was treated gradually with 
calcium hypochlorite solution ; an active reaction took place. At 70° 
to 80° much gas was disengaged, in which carbonic anhydride was 
present, and a reddish-brown deposit was formed. A dried sample 
of this brown deposit gave 19 per cent, of ferric oxide, and 78'80 
per cent, of calcium carbonate. The solution was concentrated by 
evaporation, cooled and treated with alcohol to extract the nitro¬ 
prusside. After' removing the alcohol by distillation the nitro- 
prusside was precipitated by cupric chloride. The copper salt is 
subsequently decomposed by means of sodium hydroxide solution. 
The sodium*salt can be purified by dissolving in a little 'water, adding 
strong alcohol, filtering, and crystallising. J. T. 

Polymeric Dichloracetonitriles. By A, Weddige and M. 
Korner (J. jpr. Ghem. [2], 31, 176).—“When hydrogen chloride is 
passed into ordinary dichloracetonitrile, a white, crystalline, easily 
decomposable compound is formed, which, when heated for several 
hours at 130—14(r in a sealed tube, splits up into hydrogen chloride 
and a polymeric modification of dichloraoetonitrile, which crystallises 
in rather large prisms melting at 69—70°; it is easily soluble in alco¬ 
hol, ether, and benzene, but only sparingly in water; it does not possess 
basic properties, and it is not changed by alkalis or ammonia in the 
cold. Hydrochloric acid also forms additive products with mono- and 
tri-chloracetonitrile, but only the latter yields a polymeric modifica¬ 
tion, which is identical with the nitrile obtained from ethyl para- 
cyauocarbonabe. H. P. W. 

Preparation of Cyanamide. By J. Traitbe (Per., 18, 461—463), 
—It has been recently shown that in preparing cyanamide from pure 
thiocarbamide melting at 169°, the desulphuration of the latter is 
incomplete, even after several days. The author prepared thiocarba¬ 
mide from ammonium thiocyanate, and found that the first crystalli¬ 
sations melting at about 149° were readily desulphurised by freshly 
precipitated mercuric oxide, whilst the pure compound was only 
partially converted after several days, The ready conversion of the 
impure substance is found to be due to the presence of ammonium 
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thiocyanate, as when some of this is added to the pure thioearba- 
mide the mixture is readily convertible into cyanamide. Dimer- 
curammonium chloride produces the same effect as mercuric oxide, 
the products of the reaction being mercuric sulphide, cyanamide, 
ammonium chloride, and free ammonia. 

Instead of preparing cyanamide by passing cyanogen chloride into 
a solution of dry ammonia in absolute ether, abetter result is obtained 
by employing aqueous ammonia. The cyanamide is then converted 
into the lead or silver compound, and the latter decomposed by 
hydrogen sulphide. This method is, however, much less to be recom¬ 
mended than that mentioned above. A. K. M. 

Unsaturated Compounds of the Fatty Series. By F. Beid- 
steust and E. Wiegand ( Ber ., 18 , 481—483). — Allyl alcohol , 

CH 2 ; CH'CHVOH, 

was treated with dehydrating agents in the hopes of obtaining 
symmetrical allylene, GH 2 1 0 *. CH 2 . With phosphoric anhydride, a 
very violent reaction takes place, but without production of allylene ; 
with concentrated sulphuric acid, total carbonisation occurred, whilst 
with dilute acid, condensation-products appear to be formed; in no 
case was allylene obtained. 

Methenyltriallyl Ether, CH(OC 3 H 5 ) 3 .—In order to obtain this com¬ 
pound, sodium (16 grams) is gradually added to a mixture of allyl 
alcohol (85 grams), and chloroform (24 grams), diluted with twice its 
volume of light petroleum. The whole is warmed, the solution 
filtered from the sodium chloride and distilled. Methenyltriallyl 
ether is a liquid boiling at 196—205°. When allyl alcohol (20 grams) 
is heated with chloroform (55 grams), potash (140 grams), and water 
(200 grams), a vigorous reaction takes place with evolution of carbon 
monoxide and production of formic acid. No methenyltriallyl ether 
is formed. 

Crotonic acid was prepared by distilling /3-hydroxybutyric acid, this 
being obtained by the action of sodium-amalgam (in much larger pro¬ 
portion than recommended by Wislicenus, Annalen, 149 , 208) on 
ethyl aceto&eetate ; the alkaline solution is acidulated with sulphuric 
acid, distilled* and the crotonic acid extracted with ether. The 
author has prepared salts, the properties of which however do not 
agree with Clans’s descriptions (, Annalen , 131, 63) ; the calcium salt , 
(O^O^Ca, and barium salt, (CJECgC^Ba, are described. Attempts 
to prepare crotonamide by heating ammonium crotonate, by treating 
crotonic chloride with ammonia, and by heating ethyl crotonate with 
concentrated aqueous ammonia at 100—150°, yielded in all cases a 
syrup moderately soluble in water, whilst according to Pinner (Absti\, 
1884,1292) it is a crystalline substance melting at 149—152°. 

Salts of sulpkobutyric acid , CiHsSOg, are prepared by heating cro- 
>;tonio acid with an aqueous solution of ammonium or potassium sul- 
at 130°. The barium salt, C 4 H 6 S0 5 Ba 4- 2H 2 0, and lead salt , 
^&SQ«Bb, are described. 

angelic acids also combine readily with alkaline sul- 
temperature. A, K. -M."-'- 
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Action of Dilute Acids on Allyl Alcohol, By V. Souonina 
(,/. Russ. Cliem . Soc 1885 [1], 145—146)*—On treating allyl 
alcohol at 100® with dilute sulphuric or hydrochloric acid, an un¬ 
saturated aldehyde, O 6 Hi 0 O, boiling at 135—138°, is obtained, pro¬ 
bably the same as that prepared by Lieben by condensation of 
propaldehyde. It is suggested that the formation of the compound 
may be due to previous isomeric change of allyl alcohol into prop- 
aldehyde. From the products of the action of hydrochloric acid on 
allyl alcohol, allyl chloride and allyl ether were isolated. A. T. 

Diallyl Dioxide. By S. Przybytek (/. Russ. Cliem . Soc. 9 1885 
[1], 136—141).—By the action of dry potassium hydroxide on the 
dichlorhydrol O 6 Hi 0 (OH) 2 C 1 3 , obtained by the addition of hypo- 
chlorous acid to diallyl, a dioxide of the composition O e H 10 Oa is formed, 
which could not be separated from the product in a state of purity, as 
k it obstinately retains an admixture of some volatile chlorinated com¬ 
pound. On heating the dioxide with water in presence of baryta, a 
syrupy substance was obtained easily soluble in water, almost insoluble 
in ether; this proved to be the first anhydride of hexyl erythrol. It 
takes up water with difficulty, being partly converted into the tetra- 
hydric alcohol itself. By the action of dehydrating agents on the 
anhydride, the author succeeded in preparing dialiyl dioxide in a 
pure state, and in undertaking its analysis and the determination of its 
vapour-density. He intends to study the modes of formation of 
this, .'as well as of other analogous dioxides. A. T. 

Action of Carbonyl Chloride on Glycol Chlorhydrin. By 

J. FTemirowsky (J. jpr. Ohem . [2], 31 , 173—175).—A continuation 
of the author’s researches (Abstr., 1884, 419). When liquid carbonyl 
chloride acts on ethylene chlorhydrin, it forms, not as was expected, 
clilorethyl carbonate, C 2 H 4 CK>C(>0*CaH 4 Cl, but chlorethyl chloro- 
formate , CICO'OCaHiCl. 

It is a clear fuming liquid, insoluble in water, but readily soluble 
in alcohol and ether, and boils between 150'—160.° It is not decom¬ 
posed by boiling with water, but continued heating with dilute aqueous 
potash converts it into glycol and potassium carbonate and chloride. 
When heated with ammonia, it yields chlorethyl carbamate, 

C 2 H*C10‘C0NH 3 * 

This crystallises in large prisms, melts at 76°, and is easily soluble 
in water, alcohol, and ether. In a similar manner the correspond¬ 
ing chlorethyl carbanilate, C a H 4 ClO*CO*NHPh, was obtained. It 
crystallises in needles, melts at 51°, and is soluble in alcohol and 
ether, insoluble in cold, sparingly soluble in hot water* When 
boiled for a short time alone, and then with Btrong aqueous potash, 
a substance of the formula is obtained; it forms white 

rhombic tabular crystals, melts at 124°, and when heated at 170° 
with strong hydrochloric acid yields clilorethyl pkmylamine hydro - 
chloride , NHPh-C 2 H 4 Cl,HCl, which crystallises in large monoclinic 
prisms melting at 158° ; when treated with potash, an oil (probably 
the free base) is precipitated ; it h soluble in ether, and volatilises in 
steam, with partial conversion into a solid white modification, 

H. P. W. 
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Elementary Composition of Nitroglycerol. By M. Hat and 
0. Masson (Proo. Roy. Soc. PJdin., 32 , 87—91).—After reference to 
former work on nitroglycerol by Williamson and others, the authors 
detail their process for preparing the compound. One part by weight of 
pure glycerol was added drop by drop to 2 parts nitric acid (1*49) 
and 6 parts sulphuric acid (sp. gr. 1*84), the two being kept below 
10°. After ten minutes the mixture was thrown into water, and 
the precipitated oil was well washed and dried at 60—80°, finally 
being kept in a vacuum for twelve days over sulphuric acid, sp. gr. at 
14*5° = 1*601. The combustion was made by weighing out 0*2 = 
0*4 gram into a porcelain boat containing fine copper oxide, and then 
adding another layer of the oxide. After the boat had been intro¬ 
duced into the combustion tube, its contents were thoroughly mixed 
with the oxide in the tube, then the combustion was proceeded with in 
the ordinary way. Nitrogen determinations were 18*25 and 18*06 
(theory 18*5). Difference in preparation does not cause a difference 
in composition. From these results and those obtained by Hay (next 
Abstract) the authors conclude that the generally accepted constitution 
of trinitroglycerol is correct. E. W. P. 

Chemistry of Nitroglycerol. By M. Hat (Trans. Roy . Soo. 
Edin., 32 , 67—86).—From the resemblance of nitroglycerol to the 
nitrites in its physiological and therapeutical properties, the author 
was at first inclined to regard it as being a glyceryl nitrite instead of 
a nitrate, but the result of a further investigation did not confirm this 
view. Bailton and others have stated that nitroglycerol when treated 
with alcoholic potash yields glycerol and potassium nitrate. This 
statement is quite incorrect; the decomposition is of a complex nature. 
No glycerol is obtained, as it is oxidised at the expense of the N0 3 
groups, about two-thirds of which suffer reduction to the nitrous con¬ 
dition, only about one-third being found as nitrate at the end of the 
reaction. The other products of the reaction are potassium acetate, 
oxalate, and formate, a small amount of ammonia, and a reddish- 
brown resinous substance, which gives a dark colour to the liquid. 
Numerous determinations of the amount of nitrite formed showed that 
100 parts of nitroglycerol gave from 34*14 to 35*24 parts of nitrous 
anhydride. (If two-thirds of the nitrogen were converted into 
nitrous anhydride the amount would be 33*48.) As it was also found 
that 5 mols. of potash were required to decompose 1 mol. of nitro¬ 
glycerol, it seems that the principal reaction may be expressed by the 
equation C 3 H 6 (0*N0 2 ) 3 + 5KOH = KN0 3 + 2KN0 2 + CH 3 *COOK 
4- HCGQK -p 3H a O. The reaction is the same either with alcoholic 
or aqueous potash,, but is very slow in the latter case, owing to the 
sparing solubility of nitroglycerol in water. 

Ammonia and alkaline carbonates act in a manner similar to 
potash. The same may be said for sodium hydrogen phosphate, but 
the reaction is much less powerful, whilst sodium chloride exerts 
hardly any action. Hydrochloric acid acts less powerfully than alka- 
t Kne carbonates, and sulphuric acid (1:10) less powerfully still, whilst 
concentrated acid has no action. De Vrij’s statement that nitro- 
^p^rol'is decomposed by sulphuretted hydrogen, is not correct. The 
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alkaline sulphides decompose nitroglycerol, sulphur being precipitated, 
and the reaction is rapid, and seems to be promoted by the sulphur, 
yet the particular part played by that element has not been ascer¬ 
tained. Hot water decomposes nitroglycerol slowly. The amount of 
nitroglycerol formed from a given weight of glycerol agrees fairly 
with the assumption of its being glyceryl trinitrate. 

As different statements have been made as to the physical charac¬ 
ters of nitroglycerol, the author has prepared it in a state of purity, 
and finds that it is perfectly colourless, and remains so even when ex¬ 
posed to air. It keeps equally well in water or alcohol. Heated on 
the water-bath no change occurs, unless acids or alkalis are present. 

1 gram of nitroglycerol dissolves in 800 c.c. water; in 3 c.c. alco¬ 
hol ; in 10*5 c.c. alcohol (sp. gr. 0*846) ; in 1 c.c. methyl alcohol (sp, 
gr. 0*814) ; in 4 c.c. methylated spirit (sp. gr. 0*880); in 18 c.c. amyl 
alcohol; in less than 1 c.c. benzene; in 120 c.c. carbon bisulphide; in 
all proportions in ether, chloroform, glacial acetic acid, and phenol ; 
and sparingly in glycerol. 

Nitroglycerol can be estimated with tolerable accuracy by deteiv 
mining the amount of nitrite formed by boiling with alcoholic potash, 
and assuming that 100 parts of nitroglycerol yield 33*48 parts of nitrous 
anhydride. JE. W. P. 

Mannitol Lead llitrate. By A. Smolka ( Monatsh . Qhem., 6, 
T98^20,3).—When, ammonia is added to an aqueous solution con¬ 
taining lead 'nitrate and mannitol in the proportion of 2 mols. of the 
former to not less than 1 mol. of the latter, a compound is precipitated 
which has the composition CgHgOaPb^NOs^. This substance is spa¬ 
ringly soluble in water and insoluble in alcohol. It detonates when 
suddenly heated. The nitric acid in the componnd is not eliminate^ 
by treatment with ammonia. W. C. W. 

Reduction of Mannitol by Formic Acid. By A. FAuaoNNiEft 
{Cornet, rend., 100 , 914—916).—When mannitol is heated for eight 
hours with 2-| times its weight of formic acid of about 80 per cent., 
and the product is distilled at 100°, a brownish viscous substance is 
obtained, which solidifies to a crystalline mass on cooling. This pro* 
duct consists of a mixture of the mono- and di-formic ethers of .man¬ 
nitol, or rather of mannitan. If mannitan is substituted for mannitol 
in this operation, the same products are obtetined. When the mix¬ 
ture of ethers is subjected to destructive distillation it begins to 
decompose at about 210°, with evolution of carbonic oxide and car¬ 
bonic anhydride, whilst a yellowish liquid distils over, which can be 
separated by fractionation into three products, namely, isomannide, 
CfiHwO*; a colourless viscous liquid, which boils at 167° under a 
pressure of 17 mrn., and seems to have the composition CsHjoGa; and 
a colourless liquid which boils at 107—109° under ordinary pressure. 
This last liquid has the composition 0 6 H 8 0, is almost insoluble in 
water, but dissolves in alcohol, chloroform, ether, and carbon bisul¬ 
phide, and has an odour resembling that of carbylamines and oil of 
m.ustard; sp. gr. at 0° compared with water at 4®'=? 0‘9396; Isevoro- 
tatory power for [#]d = —168° 24', The action of the formic acid 
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seems to result in the dehydration of mannitol with formation of 
mannitan, the etherification of mannitan with subsequent decomposi¬ 
tion of the ethers, and also dehydration of the mannitan, the latter 
change yielding isomannide. C. H. B. 

Anhydrides of Mannitol. By A. Alekhine (J. Buss. Chem. Soc . 
1884 [2], 249).—The so-called uncrystallisable mannitan is a mixture 
of diverse dehydration products of mannitol, as the author has sue* 
eeeded in separating from it under diminished pressure, without any 
symptom of decomposition, Fauconnier’s isomannide and other anhy¬ 
drides of mannitoL A. T. 

Nomenclature of Sugars. By C. Scheibler (Ber., 18, 606— 
648). 

Isosaccharin. By H. Kiliani (Ber. y 18, 631—641).—In continua¬ 
tion of his researches on saccharin (Abstr., 1883, 565, 962), the author 
now endeavours to ascertain the constitution of isosaccharin—a sub¬ 
stance originally obtained by Cuisinier ( [Monti . Sci ., 1882, 521) from 
the maltic (isosaccharic) acid obtained by Dubrunfaut by the action 
of lime-water on maltose (ibid., 520). 

Isosaccharin is readily prepared by dissolving 1 kilo, of commercial 
milk-sugar in 9 litres of water, adding 450 grams of calcium bydr- 
oxide, and allowing tbe mixture to remain, with frequent shaking, for 
six weeks. The reaction is much accelerated by heating, hut the yield 
is then considerably diminished. The filtered liquid is saturated with 
carbonic anhydride, heated to boiling, filtered, and the filtrate evapo¬ 
rated to about 2 litres ; during the evaporation a considerable portion 
of the sparingly soluble calcium isosaccharate separates, the re¬ 
mainder crystallises out after 24 hours. The calcium salt is decom¬ 
posed with oxalic acid, and the filtered liqnid evaporated to a thin 
syrup, which on cooling solidifies to a crystalline mass of impure iso¬ 
saccharin; this is purified by washing with absolute alcohol. 

When isosaccharin is reduced with hydriodic acid and amorphous 
phosphorus, if the reaction is pushed as far as possible, it yields 
methylpropylacetie acid, as already shown by the author to be the 
case with saccharin; if the reduction is less energetic, then there 
were obtained a-methylvalerolactone, a solid white substance of the 
formula GmH&Qv, insoluble in the ordinary solvents, and a crystalline 
lactone, G 6 Hk> 0*, melting at 137° and readily sublimable; when boiled 
with baryta-water, this lactone yields a barium salt, (CeHnOg^Ba, 
crystallising in lustrous needles. 

When .isosaccharic acid is oxidised with silver oxide, it yields car¬ 
bonic anhydride, oxalic and glycollie acids, but, unlike saccharin, it 
does not yield acetic acid; it therefore does not contain a methyl- 
group. When oxidised with nitric acid, it yields glycollic and diky'dr- 
Qa^propenyltricarbossylic acid. This latter acid, C 3 H 8 (OII) 2 (COOH) 3 , 
forms a colourless syrup; it is very unstable, suffering partial decom¬ 
position, with elimination of carbonic anhydride at 100°, The normal 
calcium, barium, strontium, and lead salts are very sparingly soluble 
to .crystallise;, ; .'The . hydrogen calcium .salt,' 



ORGANIC CHEMISTRY* 


745 


(C 6 H 7 0 8 ) 3 0a, crystallises readily in small lustrous prisms. When 
heated with hydriodie acid and amorphous phosphorus, the free acid 
is converted into glutaric acid. From these results, it follows that 
isosaccharin must he represented by one of the two formulae 

HO*CH./CH(OH)-OH(OH)-CH(CH 2 -OH)-COOH or 
HO*OH 2 «OH(OH)^CH 3 -C(OH)(GH 2 *OH)*OOOH. 

A. J. G. 

Metas&ccharin. By EL Kiliani (Her., 18, 642—645).—The pre¬ 
paration of metasaccharin from the mother-liquors from calcium iso- 
saecharate has been already described by the author (Abstr., 1884, 
283). When metasaccharin is reduced by hydriodie acid and amor¬ 
phous phosphorus, it yields normal caprolactone, showing that, 
unlike its isomerides, it must have a normal constitution. When 
oxidised by nitric acid, metasaccharin is converted into trioxyadipic 
acid y C 4 0 5 (0H) 3 (C00H)2; this crystallises in colourless monoclinic 
tables, melts at 146° with decomposition, and is soluble in water, 
sparingly soluble in ether and alcohol. The calcium salt crystallises 
in stellate groups of microscopic needles. The free acid is converted 
into adipic acid when reduced. The author regards metasaccharic 
acid as probably having the constitution 

HO-OH 2 -OH(OH)'CH(OH)-CH(OH)*OH 2 *COOH. 

3 A. J. G. 

---j01O§ppositiorL of Sugar when Heated with Dilute Acids. 
By SI. B&S^oand M. Gctthzeit (Ber., 18, 439—444).—In this paper 
the authors describe quantitative experiments on the action of dilute 

acids of known strength,on weighed quan¬ 
tities of caneTsa^ 1 *^ After 15 to 20 hours’ boiling, the solution was 
filtered cold from the humin compounds, and the residue was extracted 
with boiling wafe* until the washings cease to be acid. The united 
filtrates are made up to a definite volume. One portion of this we# 
examined for total acidity, another was distilled with steam, and the 
proportion of volatile (formic acid) to non-volatile acid (aoetopropionic 
acid) determined, whilst in a third portion the amount of unaltered 
dextrose was estimated. The results are tabulated .as follows:— ? 


Decomposition of Dilute Sulphuric Acid. 



Ingredients in grams. 

Decomposition products per 100 parts 
sugar. 

Sugar. 

Water. 

h 3 so 4 . 

Humiu 

substances. 

Dextrose. 

Aceto- 

propionio 

acid. 

Is 

o' 

1 

150 

150 

9--4B 

16-7 

41-7 

15*9 

7*7 

2 

20 


1-78 

16-6 

47 '3 

16*6 

7*9 

S 

20 

20 

1-76 

17*5 

38*5 

17 -0 

8*0 

.4 

50 

150 

8-48 

19*4 

36*4 

17'3 

'8-4 

' . i 

20 

50 

3-57 

13*0 

53 *0 

20-1 . 

, 8 *8 


voii. XLvui. . 3 e 
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Decomposition by Dilute Hydrochloric Add. 



Sugar. 

Water. 

HOI. 

Humin 

substances. 

Dextrose. 

Aceto¬ 

propionic 

acid. 

Formic 

acid. 

1 

150 

390 

37*5 

15-8 

30-4 

27-9 

8*7 

2 

20 

60 

4*49 

18-2 

22-7 

31-0 

13*8 

a 

20 

50 

5*11 

19*0 

21-5 

33-6 

14*2 

4 

20 

60 

4*49 

19*5 

17-7 

35-0 

13*5 

6 

20 

50 

9-43 

27*0 


37-8 

14*9 


It will be seen that in the second series of experiments a much 
larger proportion of acetopropionic acid is produced than in those in 
which, sulphuric acid was employed, and that the amount of humin 
substance increases with the acetopropionic acid. In the first table, 
the average proportion of acetopropionic to formic acid is as 116 : 64, 
whilst in the second table the proportion is as 116 : 46, which is that 
required by the equation Ci 2 H S2 0ii = 2C 5 H 8 0 3 + 2CH 2 0 2 4* H 2 0. 

Analyses of the humin substance obtained by the action of sulphuric 
acid on sugar, yielded numbers corresponding with the formffa 
CsiHigOfi, whilst the'substance obtained from hydrochloric a^idandr- 
sugar corresponded with CisH&On, -Ar'K. M. 

Remarks on some Criticisms of Friedel’s concerning Chloral 
Hydrate. By L. Teoost ( Gompt. rend., 100 , 834—837). 

Reply to Remarks by Troost concerning Chloral Hydrate, 

By Friedel (Gompt . rend., 100 , 891—892). 

Reaction of Acetone with Amides of the Acetic Series. By 
F. Canzoneri and G. Spica (Gazzetta, 14 , 341—361).—On heating 
acetone with acetamide and zinc chloride in closed tubes there is 
formed, as the principal product of the reaction, a basic substance of 
composition C 9 HibN. This compound agrees in its chemical and 
physical characteristics with the dehydrotriacetonamine found by 
Heintz among the basic substances formed by the action of ammonia on 
acetone. In the synthesis effected by the author, it is probably 
derived from acetonamine by the abstraction of a molecule of water, 

As a subsidiary product of the above reac¬ 
tion an alkaloid is produced boiling about 240°; its composition is 
probably expressed by the formula OisH^IST = C 9 Hi 5 N -f 2C 3 H 6 0 — 
2H*0; its platinochloride crystallises in red dodeeahedra. If the ex¬ 
planation of the mechanism of the above reaction be correct, then, 
even if formamide be substituted for acetamide, the product formed 
be the same. This was confirmed. When acetamide and ace¬ 
tone are heated with zinc chloride at temperatures above 400°, a. series 
ofybasic compounds are probably formed, derived from 1 mol, of the 
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base C 9 H 15 N, and 2, 3, or 4 mols. of acetone with abstraction of the 
same number of molecular proportions of water. 

If mesityl oxide is heated with equal molecular proportions of 
acetamide in the presence of an excess of zinc chloride, a basic sub¬ 
stance is produced of the composition C 8 H l3 NO, a yellowish liquid 
boiling between 175—180 u . It is proposed to call this substance oxy* 
hydrocollidine; its composition is identical with that of the pelle- 
tierine obtained by Tanret from pomegranate (Abstr., 1879, 170). 

Note.- —The base pelletierine, as described in the Abstract referred to 
above, has the composition Ci 6 Hi 3 N0 2 . V. H. V. 

Acetone Phosphorus Compounds. By A. Mbchaelis (Ber., 18, 
898—910).—In a former communication (Abstr., 1884,991) the author 
described tbe compound C 6 Hio0 2 P01, obtained by tbe action of alum¬ 
inium chloride on a mixture of acetone and phosphorous chloride, 
which he now styles diacetone phosphorus chloride, 

0<.%>CH.CQMe. 

It forms a colourless crystalline mass, consisting of strongly doublv- 
refractive crystals belonging to the tri- or mono-clinic systems; "it 
melts at 35—36°, forming a liquid of a sp, gr. 1*209 at 17*5°. It boils 
at 235° under a pressure of 745 mm. and at 154° under a pressure of 
100 mm. Water decomposes this chloride, forming diacetone phos¬ 
phide acid, and alcohol converts it into an ethereal salt; it is soluble 
in ether and light petroleum. Nitric acid decomposes it, but not 
completely; when heated with bromine and water, the whole of the 
phosphorus is, however, converted into phosphoric acid. Zinc ethide 
has no action on it in the cold, but decomposes it at higher tempe¬ 
ratures, forming a substance not yet investigated. 

Diacetone phosphorus chlorolromide , CeHieC^PClBra, is obtained by 
adding bromine to the chloride dissolved in light petroleum; it forms 
a colourless crystalline mass, fuming slightly in contact with air; it 
melts at 142°, is sparingly soluble in light petroleum, more easily in 
ether. Water decomposes this compound, converting it into mesitylene 
oxide, hydrochloric, hydrobromic, and phosphoric acids. 

Diaeetme phosphorus trichloride , C 6 Hio0 2 PC1s, is formed when a 
current of dry chlorine is passed into a solution of the chloride in 
light petroleum; on evaporating, it separates as a colourless crystalline 
ma^s. It is less soluble in light petroleum and ether than the cbloro- 
bromide, and is more slowly attacked by water than this latter com¬ 
pound; it melts at 115°. Silver nitrate precipitates two-thirds of the 
chlorine from the aqueous solution of the trichloride; the remainder 
may, however, be removed by continued boiling. Its decomposition 
by water would therefore appear to take place in two stages. 

Biacetonephosphinic acid or isopropylacetomjlphosphinic acid 
CHMe S 'CH(COMe)-PO(OH) s + H a O, is obtained by decomposing 
diacetone phosphorus chloride with water and as a bye-product in the 
preparation of this chloride; it is soluble in water and alcohol, but 
only sparingly soluble in ether; it crystallises in fine needles containing 
1 mol. of water, and melts at 63°. This acid resembles the chloride 

3e2 
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in its behaviour to nitric acid and to bromine and water; it is a dibasic 
acid. The following salts have been prepared :—The potassium salt , 
C (! HnO*P0 3 HK, obtained by adding alcoholic potash to an alcoholic 
solution of the acid, forms a colourless resinous mass easily soluble in 
water and alcohol; if an excess of acid be used, the hydrogen salt, 
C«H u 0*P0 3 HK + CeHnO-POaHs, separates out; it is soluble in water, 
but sparingly soluble in alcohol. The ammonium salty 

' CaHn0-P0 3 H(ira 4 ), 

is soluble in water and almost insoluble in alcohol. When alcoholic 
ammonia is used a white crystalline precipitate is obtained of the salt 
(C fl HuO*PO s ) 2 H(hIH 4)3 + 2H s O. The hydrogen barium salt , 

(C 6 H n 0P i 0 3 )2H 2 Ba + 2H 2 0, 

is obtained by boiling an aqueous solution of the acid with barium 
carbonate, and the normal salt by treating the acid with a solution of 
baryta; it crystallises in colourless leaflets containing 6 mols. H 2 0. 
The calcium salts are prepared in the same manner as the barium 
salts; the normal salt is less soluble in hot water than in cold. The 
magnesium salt , C«H u 0*P0 3 Mg + 6H a O, forms lustrous plates. The 
silver salt y C 6 H u 0P0 3 Ag 2 , is obtained as a white precipitate.; it is 
soluble in ammonia and in nitric acid. The lead salt , G 6 H u OPOaPb, 
is a white precipitate. The existence of one carbonyl group in diace- 
tonephosphinic acid is shown by its yielding one oxime only when 
treated with hydroxylamine. This compound, 

CHMe-y CH-CH( CMe I .N OH)\PQ (OH) 2 , 

forms colourless crystals, is soluble in water and in alcohol, but only 
sparingly in ether; it melts at 169—170° with decomposition, and is 
a strongly bibasic acid. 

Isopropylphosphino-carboxylic acid , COOH*CHMe*CH 2 *PO(OH) 2 , is 
formed by oxidising diacetonephosphinic acid with fuming nitric 
acid; the product of this reaction is treated with baryta, and from 
the precipitate so obtained cold water extracts tbe barium salt of this 
acid. It is sparingly soluble in water and more soluble in cold than 
hot water; it crystallises in shining leaflets, and has the composition 
(G 4 »H 6 P 05 ) a Ba 3 . The silver salty G 4 H 8 0 6 Ag 8 , is obtained as a white 
crystalline precipitate soluble in nitric acid and in ammonia. The free 
acid forms a colourless crystalline mass, soluble in water, alcohol, and 
ether. P. P. B. 


Compounds of Mercaptans with Aldehydes, Ketones, and 
Xetonic Acids. By E. Baumann (Ber., 18, 883—892).—In a former 
communication (this vol. p. 513), the author described the compounds 
formed by meroaptan and pyroracemic acid, one class :of which may 
be regarded as simple additive products, whilst the other class are 
formed from the first by elimination of water. Compounds similar to 
tbe latter are obtained from aldehydes and ketones by passing 
^fcjirogen chloride into mixtures of mercaptans and aldehydes or 
* .These compounds obtained from aldehydes and mercaptans 

or thio-aeetcds. The mercaptals are 
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stable compounds, but slightly attacked by acids or alkalis ; arc 
insoluble in water; the solid mercaptals may be purified by crystal¬ 
lisation from ether, light petroleum, or benzene, whilst those which 
are liquid at ordinary temperatures are obtained pure with difficulty, 
owing to their decomposition by heat. 

Ethylmercaptal of acetaldehyde v CHMe(SEfc) 3 , is a mobile highly 
refractive liquid, having an odour like that of thioaldehyde; ethyl- 
mercapial of benzaldehyde, CHPh(SEt) 2 , and phenylmercaptal of benz- 
aldehyde , OHPh(SPh) 2 , are both liquids. Parabromophenylmercaptal 
of benzaldehyde , CHPh(SC 6 H 4 Br) 2 , obtained from parabromophenyl 
mercaptan and benzaldehyde, crystallises from ether or alcohol in 
silky, lustrous needles, melting at 79—80°. Phenylmercaptal of 
cinnarmldehyde , CHPh ! CH>GH(SPh) 2 , crystallises in colourless 
shining needles, melting at 80—81°. Parabromophenylmercaptal of 
dnnamaldehyde , CHPh I CH*CH(SC«HJBr) 2 , crystallises in long 
colourless needles, and melts at 105—107°. 

Phenylmercaptal of piperonal crystallises from acetone in colourless 
crystals resembling benzoic acid, and melts at 48°. 

Chloral does not form mercaptals, but unites directly with mercap- 
tans, forming additive products. The additive compound of ethyl 
mercaptan and chloral has been described by Marius and Mendlessohn 
(Ber., 3, 445). With phenyl mercaptan, chloral forms the compound 
_C 2 HC 1 3 0 -f- G 6 H 6 S, which crystallises in transparent tablets melting 
at 52--53 0 , and is decomposed by aqueous alkalis in the cold into 
mercaptan, chloroform, and formic acid. The compound of para- 
bromophenyimercaptan and chloral resembles the last-mentioned, 
compound, and melts at 72°. 

Merccrptoles is the name assigned by the author to the compounds 
formed from ketones and mercaptans. They are not as easily formed 
as the mercaptals, and in the preparation of mercaptols from 
aromatic ketones it is necessary to add zinc chloride to the mixture of 
ketone and mercaptan. The mercaptoles are stable compounds, 
resisting the action of acids and alkalis, are decomposed by heat, and 
are insoluble in water, but soluble in ether, alcohol, benzene, and 
glacial acetic acid. 

Etkylmermptoh of acetone, CMe 2 (SEt) 8 , is a light mobile liquid, 
decomposing when distilled. Phenylmercaptole of acetone is an oik 
heavier than water. Parabromophenylmercapiole of acetone, 

CMe 2 (SC 6 H 4 Br) 2 , 

crystallises from ether in long transparent prisms, melting at 89-—90°. 
Phenylmercaptole of henzophenone , OPhsCSPh)^ crystallises from ether 
in short, lustrous prisms, melting at 139°, and when heated above 
its melting point becomes first green and finally brown. 

Ethyl acetoacetate reacts with mercaptans,, but less energetically 
than acetone ; pyroraeemic acid reacts not only with mercaptans but 
with thiacetia acid, ihioglycollic and xanthogenic acid, and other 
compounds containing the group *SHV * 

Isatin and benzoylformic add unite with mercaptans, forming 
additive compounds. 

IsaiinphenyImercaptan, C 8 H 6 NO a + GeHaS, is formed by adding 
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ph eny lmercaptan to an alcoholic solution of isatin, it is insoluble in 
water but soluble in alcohol and benzene, undergoing a partiaL 
decomposition into its constituents. It crystallises in yellowish silky 
needles. 

P heny Imercap tan-b en zoy If or mi c acid, CbH 6 03 + C 6 H 6 S, obtained by 
adding phenyimercaptan to benzoyl formic acid, is purified by crystal¬ 
lisation from benzene ; it melts at 68*5°. When treated with hydro¬ 
gen chloride, it is resolved into benzoylformic add and. phenylmer - 
capiole of b&nzcnjlformic acid , CPh(SPh) 2 *COOH* This compound is 
sparingly soluble in benzene, crystallising from its solutions in trans¬ 
parent prisms melting .at 142°. 

Some of the above compounds on oxidation yield disulphones, the 
investigation of which is not yet completed. P. P. B. 

Dietbyl-amido-a-butyric Acid. By E. Dovillier (Gompt. rend., 
100, 860—862).-—Diethyl-amido-a-butyric acid, 

CH 2 Me*CH(NEt 2 >COOH, 

is obtained by the action of bromo-a-butyricacid (1 mol.) on a con¬ 
centrated aqueous solution of diethylamine (3 mols). The crude 
product after separation from the diethylamine is digested for some 
days at about 60° with a large excess of cupric hydroxide suspended 
in, water, and the solution concentrated on a water-bath. On cooling 
it deposits deep violet-red crystals of normal cupric diethylamido- 
#-butyrate, which can be purified by recrystallisation. To obtain the 
pure acid the copper salt is decomposed by hydrogen sulphide, 
the solution concentrated to a syrup, and finally placed over sulphuric 
acid. After some time, it solidifies to a crystalline highly deli¬ 
quescent mass, which is extremely soluble in water, somewhat less 
soluble in absolute alcohol, only slightly soluble in ether. On adding 
ether to the alcoholic solution, the acid is precipitated in the form of 
an oil. When carefully heated, diethylamido-a-butyric acid melts at 
135°, and sublimes slightly; at a higher temperature it “distils, leaving 
a slight carbonaceous residue. 

The normal cupric salt is the only salt of this acid which could be 
obtained pure and crystallised. If is very soluble in water and in 
alcohol, forming violet solutions resembling those of methyl*violet; 

0. H. B. 

Ethyl Acetyl-^-imidobutyrate- By P. Canzoneri and G, Sfica 
(Gazzetta, 14 , 491—492);—By heating acetamide and ethyl aceto- 
aeetate with a small quantity of aluminium chloride under reduced 
'pressure there is produced ethyl acetyUfidmidobntyrate, derived from 
1 mob of each of the above substances with elimination of 1 mol. H 2 Q, 
thus:— 

COMe*C%COOEfc + NHjIo = NXc! CMe-CH s -COOEt + H a O. 

This compound melts at 64—65°, and boils about 225°; it crystallises 
in long needles, insoluble in cold, but readily soluble in hot water, 
A^ohol, and ether* On boiling with concentrated acids or alkalis, it 
fields acetfe a 'id and ethyl /3-imidobutyrate, and finally ammonia. 

Si, Y, H. V. 
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Action of Alkylamines on Ethyl Acetoacetate. By 0. Kuckert 
( Ber . 18, 618—620).—When methylamine is passed into acetoacetic 
acid kept cooled at 0 °, the additive product 

NHMe-CMe(OH)-OH 2 -OOOEt 

is formed. This substance is a white solid, melting at 42—43°. At 
ordinary temperatures it undergoes decomposition, losing water and 
forming the compound C 7 Hi 3 NTOa. The latter is an oil which boils at 
133° under 50 mm., or at 215° under normal pressure. Its formula 
must be either NHMe-CMe : CH*COOEt, or IT Me : CMe-CH 2 *OOOEt. 
This compound is formed at once if the acetoacetate is not kept well 
cooled. Diethylamine forms a similar compound, which must have 
the formula NEVCMe I CH'COOEt. This compound is an oil which 
boils at 160—163° under 20 mm. pressure. 

When treated with paraldehyde and sulphuric acid, the methyl- 
amine-derivative forms a condensation product, C 15 H 23 NO 4 . This gives 
fluorescent rhombic crystals melting at 86 °. The diethylamine- 
derivative does not form a condensation product. L. T. T. 

Action of Amides on Ethyl Acetoacetate. By F. Canzoneri 
and Gc. Spica ( Gazzetta , 14, 448—453).—Formamide is heated with 
ethyl acetoacetate in presence of zinc chloride, the product dissolved 
in hydrochloric acid, then rendered alkaline with potash ; the oil which 
separates, when subjected to fractional distillation, passes over for 
the greater part between 270—300°; it consists principally of ethyl 
lutidinemonocarboxylate, CsHaNMe^COOEt. It appears that ethyl 
lutidinediearboxylate is first formed in accordance with the equation 
20 «Hi 0 O 3 + CHONH 2 — 3H 2 0 = C 13 H 17 NO 4 , and from this the 
elements of carbonic anhydride and alcohol are eliminated with 
production of the ethylie salt of the tnonocarboxylic acid. In order 
to. confirm this hypothesis, the substance was converted into the 
hydrochloride of the acid, C 5 H 2 NMe a *COGH,HCl + H 2 0 , which 
crystallises in transparent rhombohedra melting at 220 ° with evolu¬ 
tion of pyridine vapours. The platiriochloride, 

O 5 H 2 IT Me 2 *COOH 2 ,H 2 PtCl 0 , 

was also prepared in the form of red crystals, very soluble in alcohol 
and water. 

The portion of the product which boiled above 300° consisted of a 
substance of the empirical formula CiaHi 8 NO s = 2 C 6 Hi 0 O 3 -f NHV — 
4H*0, which crystallises in long silky needles melting at 78—80° ; its 
hydrochloride and platinochloride are very soluble crystalline sub¬ 
stances; the latter melts at 195—196°. Owing to the small quantity 
of material, its constitution could not be accurately ascertained. 

V. H. V. 

Action of Ethyl Acetoacetate on the Amidines. Pyrimidines, 
By A. Pinner (Ber., 18, 759—763).— The author substitutes the 

formula for that previously assigned (this vol., 

p, 158), terming the nucleus, CaHJRG*, pyrimidine; he adds the following 
to the account of the derivatives of phenylmethylhydroxypyrimidine 
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there given'. The platinochloride crystallises with. 2 mols. H 2 0.. The 
dichromate, (C n H I0 lSr 2 O) 2 ,H 2 Cr 2 O 7 + 5H 2 0, forms thick, orange-red 
prisms, and melts at 177°. The picrate, GnlTioE 2 0,CeII 2 (lT0 2 )g*OIl, 
crystallises in silky, yellow needles and melts at 189°. The acetyl- 
derivative, CnH 9 2cN 2 0, is obtained as a crystalline mass melting at 
40—41°. A. J. G\ 

Additive Product of Methylamine and /3-Methylglycidic 
Acid. By 2ST. Fielinsky (J. Buss . Ghm. Soc ., 1884 (1), 687 — 688). 

CH 3 *CH. 

—On heating /3-methylglycidic acid, | \0, prepared by Meli- 

COOH’CH/ 

koffV method (Abstr., 1883, 969), with methylamine, a crystalline 
acid of the composition CsHnNOs is obtained. The analogous reaction 
of ammonia with /3-methylglycidic acid makes it probable that the 
compound formed in this instance is methylamidohydroxybutyric 
acid. A, T. 

Oxidation of Acids of the Lactic Series. By V. Aristoyf (J. 
Buss. Ghem. Soc.y 1884 [2], 249).—Pyroraceraic acid was found 
amongst the products of the oxidation of hydroxypropionic acid with 
potassium permanganate in sulphuric acid solution, whence it is 
deduced that ketonic acids are the primary oxidation products of the 
a-hydroxy-acids. A. T. 

Preparation of Thiolaetie Acid. By 0. B^ttinger ( Ber ,, 18, 
486).—Pyruvic acid is heated with an excess of ammonium sulphide 
for two hours at 110°, the product diluted with water, acidulated with 
sulphuric acid, and extracted with ether; the thiolaetie acid obtained 
is purified by conversion into its ethyl or metallic salts. It is free 
from thiodilactylie and dithiodilactylic acids. A. E. M. 

Decomposition of Ferrous Oxalate, By S. Bnrtm ( Ghem . 
Gentry 1884, 85).—When crystallised ferrous oxalate is heated to 
rather above 100°, ih a current of nitrogen, it loses some water of 
crystallisation, and suffers slight decomposition. Below 200° all the 
water of crystallisation is expelled. Above 330° the salt is entirely 
decomposed; Steam, carbonic oxide and anhydride, escape, and the 
residue consists principally of ferrous oxide with a small quantity of 
carbon and metallic iron, the latter originating from the action of the 
carbon on the ferrous oxide. The ferrous oxide after being heated at 
300”—400°, loses the property of spontaneously inflaming in the air. 
Ferrous oxalate heated .in a current of hydrogen, at first is decomposed 
as in a stream of nitrogen. At 340° the salt is entirely decomposed, 
with formation of carbonic oxide, anhydride, and ferrous oxide; hear 
370° the latter is reduced by the hydrogen to the metallic state. The 
residue also contains from 1—2 per cent, of free carbon. The metallic 
iron produced at 435° still inflames in air, but ceases to do so after 
I Aeating at 470°. The pyrophoric iron perceptibly'decomposes water 
rajpidly .between • 50—60°. ■ The pyrophoric'; property ,1$' 
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apparently unconnected with occluded gases and the presence of 
free carbon, and is solely dependent on a state of fine division. 

w. a. d. 

Formation of Pyrotartaric Acid. By E. Eblenmeyeb (Ber., 18, 
994—996).—In reply to Bottinger (this vol., p. 78), the author states 
that his view of the formation of pyrotartaric acid from pyruvic acid 
is the following : 2 molecules of pyruvic acid first unite to form 
COOH*CMe(OH)*CH 2 *CO*COOH, which parts with the elements of 
water, and becomes COOH>CMe : CB>CO*COOH; this then reunites 
with the elements of water with formation of 

COOH-CHMe-CH(OH>CO*COOH, 

which changes to the unstable /3-lactone, and then (with separation of 
carbonic anhydride) to the compound COOH*CHMe*CH CO. By 
the addition of the elements of water to the last compound, the 
formula, C00H*CHMe*CH 2 *C00H, of pyrotartaric acid is arrived at. 
Its formation from glyceric acid may be explained by the assumption 
of the previous formation of pyruvic acid. BOttinger’s syrupy acid may 
be assumed to be derived from a tripyruvie acid, just as pyrotartaric 
acid is derived from a dipyruvic acid, and to have one of the two 
formulae, OOOH«CMe(OH)-CH 2 *CH(COOH)*CH 2 -COOH, or 

COOH*CHMe*CH(OH)'CH(COOH)*CH 2 *COOH. 


With regard to the formation of furfurane, thiophen, and 
pyrroHne-derivatives from acetophenoneacetone (this vol., p. 516), the 
action of H 2 Oi H 2 S, and H 3 *NH may be assumed to yield first 

<OH 2 a CPh(OH) ;>:R ’ wMch tten loaes 2H A and becomes 

/CH . CPh -p A TT M 

< CH : CMe :>K A. K M. 


Pyrocinchonic and Dichloradipic Acids obtained from 
a-Dichloropropionic Acid. By R. Otto and H. Beckukts (Ber^ 
18, 825—847, and 847—859).—In former communications, the authors 
have shown that, by the action of molecular silver upon a-dichloro- 
propionic acid dissolved in benzene, a dichloradipic acid, and an acid 
isomeric with hydromuconic acid, are formed. This latter acid is 
identical with Weidel and Schmidt’s pyrocinchonic acid (Abstr,, 
1879, 947; Amalen , 173, 76), Weidel and Brix’s (Abstr., 1882,1304), 
and that found by Roser amongst the products of oxidation of oil of 
turpentine (Ber.,14, 1318 j Abstr,, 1882,1114), also with Schwanert’s 
meta- and pyro-camphoresinic acids (Annalen, 128, 77). 

Pyrocinchonic acid cannot be isolated, since whenever it is formed it 
immediately decomposes into the anhydride. The authors give a 
description of this anhydride and the salts of the acid, which in the 
main confirm the accounts of Roser and of Weidel and Bm ( loc< cih). 
Pyrocinchonic anhydride is oxidised by potassium dichromate and 
sulphuric acid, yielding carbon dioxide and acetic acid. Pyrocinchonic 
acid can be obtained from dibromopropionic acid in the same manner 
as it is obtained from the chloro-acid. The production of pyrocin¬ 
chonic acid from a-dichloro- and jt-dibromo-propionic acids makes it 
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probable that this acid is x-dimethylacetylenedicarboxylic acid, and its 
behaviour on oxidation,, together with its easy conversion into the 
anhydride, make it probable that it is dimethylmaleic acid , and isomeric 
with the homoitaconic acid described by Markownikoif and 
Krestownikofi: (Abstr., 1880, 238, and 1881, 1127), The attempts 
made to convert pyrocinchonic acid into its isomeride have been 
without success. 

Pyrocinchonic anhydride when heated with hydriodic acid in sealed 
tubes at 220°, is converted into two biUylenedicarboxylic or- adipic 
acids . One of these, the less soluble of the two, melts at 193—194°, 
and is thereby converted into its anhydride (m. p. 186—187°) ; it is 
identical with the compound obtained in a similar manner by Eoser 
( Ber ., 16, 2012), also with Weidel and Brix’s Kydropyrocinchonic 
acid ( loc . cit), and von Meyer’s isoadipic acid («/. pr. Ohem. [2], 26 , 
337). The second adipic acid forms colourless, transparent, prismatic 
crystals ; it is easily soluble in water, alcohol, and ether, and melts at 
118—120°. Its silver salt, CgHsO^Ags, is obtained as a white crystal¬ 
line precipitate, on adding silver nitrate to an aqueous solution of its 
ammonium salt, which solution gives no precipitates with barium 
chloride, magnesium sulphate, nickel sulphate, cobalt nitrate, or 
manganese sulphate, but immediate precipitates are obtained with 
lead acetate, ferric chloride, and mercuric chloride, and precipitates 
after some time with zinc sulphate, copper sulphate, and calcium 
chloride. The acid is apparently the ethylmethylmalonic 'acid, 
CEtMe(COOH) 2 , described by Conrad and Bischoff ( Annalen , 204 , 
145). When pyrocinchonic acid is reduced by sodium amalgam, 
besides the above butylenedicarboxylic acids , a third is formed, 
melting at 240—241°. This same acid is obtained when the 
anhydride of the adipic acid melting at 193—194° is dissolved in 
hot water. Pyrocinchonic acid dissolves zinc without evolution of 
hydrogen, and yields a solution of zinc pyrocinchonate and the zinc 
salt of the adipic acid melting at 193—194°. In this respect it 
resembles maleic acid, which dissolves zinc, forming solutions of zinc 
maleate and succinate. The authors consider this fact to indicate that 
the adipic acid, melting at 193—194°, is the symmetrical dimethyl - 
succinic acid , a conclusion supported hy the production of this same 
acid hy the action of molecular silver on <s-bromopropionic acid. 
The relatfion of this acid to its isomeride, melting at 240—241 p , is 
probably similar to that existing between maleic and fumaric acids, a 
view which is supported hy the formation of the second acid by the 
action of water on the anhydride of the first. The dibenzyl- 
dicarboxylic acids obtained by Reimer from sfcilbenedicarboxylic acid 
(Abstr., 1882, 200), may also be transformed in a similar manner. 

Dizhloradipic acid , CsHgChCh, the formation of which from 
^-dichloropropionic acid is described above, crystallises from benzene 
in^small ill-defined crystals, from water in crusts; it is almost 
insoluble in cold benzene, more easily soluble in hot benzene, is 
; soluble in water, in alcohol, and in ether; it melts at 185°. The salts 
of this acid are very unstable. The sodium salt crystallises in lustrous 
leafiets having the composition OeHeChChNag; the potasswmh salt 
||^^tJ^i^ wi5i 2 mols.H a O, and has the formula OeHaCUO*^ + 25*0$ 
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both are sparingly soluble in alcohol. The silver salt, CeHaClsO^Ags, 
is obtained as a white crystalline precipitate. This compound when 
heated with water is decomposed into silver chloride, carbonic an¬ 
hydride, and the silver salt of an acid which appears to be a chloro - 
tig lie acid. Chloradipic acid undergoes a similar decomposition when 
heated with alcoholic potash. This new acid, O 5 H 7 CIO 2 , crystallises 
in white, shining leaflets, which are easily soluble in alcohol, ether, 
and chloroform, less soluble in hot water, and almost insoluble in 
cold water. It melts at 68—69°, can be sublimed without decom¬ 
posing, and is volatile in steam. 

Dichloradipie acid can be converted into pyroeinchonic anhydride 
by heating its solution in benzene with molecular silver. 

When an aqueous solution of dichloradipie acid is reduced by sodium 
amalgam, the two adipic acids melting respectively at 193—194° and 
at 240—241° are produced. By the action of zinc and sulphuric 
acid on alcoholic solutions of dichloradipie acids, the adipic acid 
melting at 193—194° is formed together with another adipic acid, 
which crystallises in small white leaflets melting at 97—98°. This acid 
the authors consider to be identical with propybnalonic acid described 
by Tate ( Inaug . Dm., Wurzburg, 1879). Together with these acids a 
third appears to be formed, possibly the adipic acid which melts at 
118 —120°. Attempts made to convert dichloradipie acid into 
a-dichloropropionic acid, by acting on it with chlorine, have been 
without success. P. P. B. 

Derivatives of Normal Suberic Acid. By 0. Hell and R. 
Rempel (Ber., 18, 812—823).—The brominated product obtained by 
heating suberic acid with twuu of its weight of amorphous phosphorus 
and half its weight of bromine in a sealed tube, consists of a mixture 
of unaltered suberic acid, with the mono- and di-bromo-derivatives. 
The separation and purification of the bromine-derivatives is very 
troublesome. 

Monobromosuberic add is a white crystalline substance 5 it melts at 
100—101°, is decomposed at 140—150°, giving off hydrobromic acid ; 
it is extremely soluble in ether, alcohol, benzene, light petroleum, and 
carbon bisulphide, moderately in chloroform, and almost insoluble in 
cold water* On stirring up with water at a temperature of about 30— 
35°, however, it forms an oily liquid* By acting on monobromo- 
suberic acid with alcoholic potash, a mixture of ethoxy* and 
hydroxy-suberic acids is obtained, with traces of a compound, dsHioOi, 
to which the authors have given the name of subercolic acid* 

Bthoxysuberic acid , EtO'CeHi^COOH^, is a light yellow syrup 
readily soluble in alcohol, ether, and water, it does not crystallise 
even on cooling to below—40°; on distillation it begins to decompose 
at 130°, carbonic anhydride and water being given off, and yields a 
mobile oil, having a penetrating but pleasant odour ; it boils at 230— 
.300°. The silver salt> CioHieOsAga, is obtained as a voluminous slimy 
precipitate, which forms a brittle yellowish horn-like mass when 
dry. The barium salt, OioHi 6 0 6 Ba, is obtained as a gummy mass 
which by long drying over sulphuric acid forms a white crystalline 
powder* The lead salt forms a curdy white precipitate which softens 
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on heating, but becomes crystalline in the cold; it is somewhat soluble 
in water, bnt insoluble in ether. The zinc salt , CioHieOsZn, is readily 
soluble in cold water, from which solution it is partially precipitated 
on warming. The copper salt was prepared. 

Hydroxy suberic acid , HO*C 6 H u (COOH) 2 , is obtained with the 
ethoxy-compound, and is separated from it by converting them both 
into the zinc salts, and dissolving out the ethoxy-salt with water, the 
hydroxy-salt being almost insoluble. Hydroxysuberic acid may also be 
obtained pure by the action of aqueous alkalis on monobromosuberic 
acid; it forms dazzlingly white crystalline concretions, has a 
strongly acid taste, melts at 110—112°; by continued heating be¬ 
tween 110° and 120°, it loses 1 mol. H 2 0, and forms a gummy 
viscous anhydride, which has a faintly acid and astringent taste. 
By dry distillation the acid is decomposed at 190—200°, carbonic 
anhydride and water being given off, and an oily body of peculiar 
odour formed. Hydroxysuberic acid is not very soluble in cold water, 
but readily in hot. The zinc salt , CgHuC^Zn + 2£H 2 0, is obtained as 
a white crystalline precipitate. The magnesium CgH^OfiMg -h 
H 2 0, forms a voluminous white crystalline powder. The silver salt , 
CeHiaO^Ags, is a stable white crystalline compound. The copper salt , 
CbHkACu, is obtained in dark green scales. The nickel, barium, and 
calcium salts were also prepared. Subercdic acid forms a fine white 
powder ; it sublimes at 225—230° without melting, but is partially 
decomposed, forming long hair-like needles ; it combines with bromine, 
forming an oil which has an agreeable odour, and is soluble in water 
and ether. The silver salt % CgHgOiAg^ is obtained as a fine white 
powder, it is not acted upon by light. The barium salty CgH^Ba, is 
obtained in fine tabular crystals. The calcium salty CgHgCbCa, is 
similar, hut is less soluble in water. The magnesium salt forms 
brilliant scales; it is very soluble in water. This acid appears to be 
somewhat analogous to the dicarboxylic acids of the aromatic series, as 
it sublimes without fusion. 

By acting on dibromosuberic acid with alcoholic potash, a mixture 
of diethoxysubcric and dihydroxy suberic acids is obtained. The dir 
etlioxy-acidy CeHio(OEt)a(COOH) s , is isolated by repeatedly shaking 
the aqueous solution of the mixed acids with a small quantity of ether; 
it.is very similar to the monethoxy-acid, and like it forms a yellow 
uncrystallisable syrup, which is, however, slightly more viscous,; it 
is readily soluble in water, ether, and alcohol, but is insoluble in 
concentrated salt solutions. The silver salty C^HaoOetAga, is obtained 
as a voluminous white very finely divided precipitate. The zinc salt 
is readily soluble in water, but is less soluble in hot than in cold. 

Although nitric acid has hardly any action on suberic acid, it acts 
readily on the hydroxy- and ethoxy-compounds, adipic and oxalic 
acids being formal. A. P. 


Derivatives of Suberic Acid. By Hempel (Ohem. Oentr. } 1884, 
215—216).—The monobromosuberic acid of Ganttner and Hell is not 
at pure substance, but is contaminated with dibromosuberic acid and 
lipcfcanged suberic acid. It was further purifi ed by chloroform. By 
^^^b&x^aleqhoHc potash on monohr^mosuberic acid ethoxyrnherip 



ORGANIC CHEMISTRY. 


757 


and hjdrdxysuberic acids were obtained. Ethoxysuberic acid is syrupy 
and uncrystallisable, and its salts crystallise with difficulty. Hydroxy- 
suberic acid, which is also formed by the action of aqueous potash, 
crystallises well, and forms characteristic salts. By heating at 110° 
it yields an anhydride. Dibromosuberic acid when acted on by alco¬ 
holic potash, yields diethoxysuberic acid, dihydroxysuberic acid, and 
an acid of the formula OaHioCh. Diethoxysuberic acid resembles 
ethoxysuberic acid, and crystallises badly. The acid of the formula 
OsHioOi is sparingly soluble in water, and sublimes at 230°, apparently 
without previous fusion. It forms well-crystallised salts, and is 
probably a tetrahydrophtkalic acid. When bydroxysuberic acid. is 
oxidised with nitric acid, adipic acid is formed. Suberic acid has 
therefore the normal structure 

COOH-OH 2 -CH 2 -CH^Ca*CH 3 -CH^GOOH, 

and hydroxysuberic acid is a /3-hydroxy-acid, 

C00H-CH 2 *CH 2 *CH 2 .CH 2 *CH(0H)’CH 2 »CG0H. 

W. R. D. 

Normal Pentylmalonic Acid, an Isomeric Suberic Acid. 
By G. Hell and G. Schule (Ber., 18, 624—628).—Pour suberic 
acids bave been hitherto obtained, of which the constitution of two is 
known, of two unknown. The author has now prepared a fifth by 
means of cyancenanthylic acid. 

CEnanthylic acid was converted into the mouobromo-denvative, 
which was purified by conversion into the ethereal salt and fraction* 
ation in a current of steam. 

PJthjl M-monobromoenanthy late is a colourless, highly refractive 
liquid of fruity odour. It boils, with partial decomposition, at 220— 
225°, and may be distilled in a current of steam. This salt is then 
digested with an alcoholic solution of potassium cyanide, and the 
product boiled with potash. Pentylmalonic acid thus obtained crystal¬ 
lises in colourless, triclinic prisms, which melt at 82°, and decompose 
at 129—140° into oenanthylic acid and carbonic anhydride. This 
decomposition, shows that the acid is pentylmalonic acid, and that the 
monobromoenanthylic acid is the ^-compound, and not a ^-derivative, 
as believed by Helms (Ber,, 18, 1167). Pentylmalonic acid is easily 
soluble in water, alcohol, and ether. Its diver , barium, strontium, 
calcium, and cadmium salts are described. L. I, T. 

•Rate of Formation of Maleic Anhydride. By L. T. Retchbr 
(Okem. Oentr., 1884, 87—90).—Schwab has shown that when fumaric 
and maleic acids are heated with a large excess of ethyl alcohol for 
eight hours at 100 °, the former is etherified to the extent of 3 per 
cent., but the latter to the extent of 44*9 per cent. This abnormal 
behaviour of maleic acid he attributed to its partial conversion into 
maleic anhydride, so that the etherification is the result of the two 
changes ( 1 ) G 4 HA 4- 2C 2 H s O = 0 8 HiA + 2H a O; (2) C 4 H 4 O 4 = 
C 4 H 2 O 3 + H 2 0 and C 4 HSO 3 -j- 2 O 3 H 8 O = OrHisOa + H 3 O. On the other 
hand Menschutkin regards the result as due to the difference in the 
constitution of the two acids. In order to decide the question, the 



758 


ABSTRACTS OF CHEMICAL PAPERS. 


author has studied the behaviour of maleic acid at 100°, and finds that 
when it is heated at this temperature in a vacuum, it is converted 
with loss of water into maleic anhydride. A determination of the 
vapour-density at this temperature corresponded with that of a mix¬ 
ture of maleic anhydride and water. A series of determinations show 
that after heating the acid at 100° for one hour, 11*6 per cent., and 
for eleven and a half hours 91*3 per cent., of maleic anhydride is 
formed. The author’s results are thus corroborative of Schwab’s 
conclusion. W. It. D. 

Condensation-products of Pyruvic Acid. By 0. Bottinger 
(Her., 18, 609—611).—In their researches on halogen derivatives of 
acrylic acid, It. Otto and H. Beckurt (Per., 18, 241) noticed that 
when potash acts on a-dichloropropionic acid, considerable quantities 
of a non-crystallisable acid were often obtained, which they considered 
as identical with, or closely allied to, “ Toilers’ acryl-colloids,” and 
as probably a condensation-product of pyruvic acid, . 

The author also obtained a syrupy acid as a bye-product when pre¬ 
paring pyrotartaric from pyruvic acid. This acid does not distil 
without decomposition, nor is it volatile in steam. Its salts are 
indefinite, and do not crystallise. Salts were obtained approximating 
to the formulas CsHgPbijO?, CsBUBa^O?, CgHgZn^O?, and C 8 H 8 Zn 2 07 . 
From the last salt, the author is inclined to regard the acid as in some 
way formed by a union of pyrotartaric and pyruvic acids. 

L. T. T. 

Condensation-products of a-Ketonic Acids. By B. Homolka 
(Her., 18, 987—989).—On mixing pyruvic acid (1 part) with acetic 
anhydride (4—5 parts), and dehydrated sodium acetate (5 parts), 
carbonic anhydride is evolved, and the temperature gradually rises; 
the mixture should, however, be heated rapidly, in order to complete 
the reaction. The product is extracted with boiling light petro¬ 
leum (b. p. 50—60°), which after filtration and evaporation deposits 
colourless prisms of oc-crotonic acid , melting at 70—71°. Phenylgly- 
oxylic acid yields a perfectly analogons reaction, the product being a very 
sparingly soluble acid, melting at 130—132°, evidently cinnamic acid. 

Phenylglyoxylic acid yields a condensation-product with dimethyl- 
aniline and zinc chloride, which, as Peter has also shown, is fetra- 
methyldiamidotriphenylraethane, the leuco-base of malachite-green. 
Pyruvic acid also yields a basic condensation-product with dimethyl- 
aniline and zinc chloride; in acid solution it is converted by 
chloranil, manganese dioxide, and other oxidising agents, into a 
dirty green dye. When phenylglyoxylic acid is heated with phenol 
and sulphuric acid at 120°, carbonic anhydride is evolved; on 
treating the product with water a red crystalline substance is obtained 
having the properties of benzaurin. Pyruvic acid behaves in the 
same way. *■. 

; Isatin also yields crystalline condensation-prodncts with dimethyl- 
aniline and with phenols, those from dimetbylaniline being converted 
into bluish-green dyes by acid oxidising agents, and those from phenols 
fiito m red dyes by alkaline ferrieyanide. A. K. M. 
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Preparation of Tartronic Acid. By A. Pinner (Ber., 18, 752— 
756).—Tartronic acid is most conveniently prepared by slowly adding 
ethyl trichlorolactate (1 mol.) to 10 per cent, aqueous soda (somewhat 
less than 5 mols.), heated at about 60—70°. After remaining for a 
short time, dilute acetic acid is added to faintly acid reaction, and the 
tartronic acid precipitated by barium chloride. The yield of barium 
tartronate is about 50 per cent, of the ethyl salt employed. A still 
better yield is obtained by employing baryta-water instead of aqueous 
soda. 

Only the alkali salts of tartronic acid appear to be readily soluble 
in water. The barium salt, C 3 Ha0 6 Ba + 2H 2 0, and the calcium salt, 
CaB^OsCa + 2|H 3 0, are both microcrystalline. Ethyl tartronate, 
03 H 2 0 6 Bt 2 , is an oil boiling at about 220°. A. J. G. 

Occurrence of Glutamine in the Sugar-beet and its Optical 
Behaviour. By E. Schulze and E. Bosshard (Ber., 18, 390—391). 
The separation of glutamine from the sap of the beetroot has been 
described by the authors (Abstr., 1883, 658). They have now suc¬ 
ceeded in obtaining it from the varietv known as the sugar-beet. 

An aqueous solution of glutamine (4 grams in 100 c.c.) exhibits no 
appreciable rotatory power, whilst a solution containing 1 gram gluta¬ 
mine and 0'09 gram sulphuric acid in 20 c.c. in a 200 mm. tube 
rotates -f 3°. A solution containing 0’541 gram glutamine and 
0*06 gram oxalic acid in 20 c.c. exhibits a rotatory power of + 1°. 
In estimating the sugar in beet-juice, the error due to the presence of 
glutamine will, however, be small, and will only amount to a few * 
tenths of a degree. A. K. M. 

Optical Behaviour of some Amido-acids. By E. Schulze and 
F. Bosshard (Ber., 18, 388—389).—The authors refer to their experi¬ 
ments showing the formation of an optically active amido-acid by the 
action of hydrochloric acid and of an inactive amido-acid by the action 
of baryta-water on conglutin (Abstr., 1884, 1306); also to Xiew- 
kowitsch’s experiments on the separation of inactive mandelic acid 
into the dextro- and leevo-rotatory modifications by tbe action of 
PencilUum glaucwm. By tbe action of this organism on inactive 
leucine and inactive glutarainic acid, the authors likewise obtain 
products which when dissolved in hydrochloric acid are l&vorotatory , 
the ordinary isomerides being dextrorotatory. When leucine is heated 
with baryta-water at 150—160° under pressure, it becomes inactive ; 
aspartic acid was shown by Michael and Wing to undergo a similar 
change when heated with hydrochloric acid (thisvol., p, 377), so that 
it may be assumed that the formation of inactive products by the 
action of baryta-water on conglutin was due to the high temperature, 
150-160°. 6 A. X M, 

Polyacetylene Compounds, By A. Barter (Ber., 18, 674— 681). 

.Biacetylenedioarboxylio acid, COOH*C:C’C:C*COOH, is obtained by 
oxidation of the copper compound of ethyl propargylate with an alka¬ 
line solution of potassium ferricyanide. It crystallises with 1 mol. 
H 2 0 in rhombic tables or needles; it turns brown at 100°, and explodes 
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violently at about 177°; this seems to be tbe first instance of an 
explosive substance containing carbon, hydrogen, and oxygen only. 
On exposure to light, the acid at first assumes a deep rose colour; on 
longer exposure it is converted into a purple-red mass. It is readily 
soluble in ether, alcohol, and chloroform, moderately in water, very 
sparingly in light petroleum and benzene. With an ammoniacal 
copper solution, the aqueous solution gives a brownish-red precipitate ; 
with silver nitrate, a white turbidity; and with lead acetate and .mer¬ 
curic nitrate white precipitates. When treated with sodium amalgam, 
tbe acid yields first hydromuconic acid, and finally adipic acid. 

When the aqueous solution of an acid salt of diaeetylenediearboxylie 
acid is heated, carbonic anhydride is evolved; after acidifying, the 
liquid yields to ether a crystalline acid ; this with ammoniacal cuprous 
chloride gives a yellow precipitate, which soon turns red, and 
resembles cuprous aeetylide. A. J. Gv 

Oxaldiamidopropionic Acid. By H. Schiff (Ber., 18, 490— 
491).—The formation of a crystalline compound, melting at 135—138°, 
by the action of ethyl oxalate on alanine, has been previously men¬ 
tioned (Abstr., 1884, 907 and 995). If 5—10 per cent, of alcohol be 
added to the ethyl oxalate, the action of the alanine takes place more 
slowly, but the evolution of carbonic anhydride is reduced, and the 
resulting compound loses the property of readily eliminating ethyl- 
amine. The product is found to consist of two very similar isonlerio 
substances, separable by fractional crystallisation, first from ether, 
# and then from alcohol. The more sparingly soluble portion ( 10—12 per 
cent.) forms long lustrous needles, melting at 152—154°, whilst the 
more abundant constituent forms more scaly crystals, melting at 
125—127°. -The behaviour and.*composition of these compounds 
correspond with those of diethyl oxaldiamidopropionate, 

COOEt-OHMe*NH‘CO*CO*NB[*GEMe*COOEt. 

When boiled with dilute hydrochloric acid, alcohol, oxalic acid, and 
alanine hydrochloride are produced. 

The chief product of the action of ethyl oxalate on alanine is the 
non-crystalline acid previously mentioned (Zoc, cit.) ; this is found 
to contain several substances; monethyl oxaldiamidopropionate, the 
ethylamide of this, and the two oxaldiamidopropionic acids, appear 
to be present. 

Aniline does ndt react with alanine, even on boiling, hut with the 
above ethereal salts it yields oxaldiauilide and aniline derivatives of 
alanine. A. K. M. 

Synthesis of AUantoxanic Acid from Parabanic Acid. By J. 
Pokomareff (B&r n 18, 981—-983).—The author gave reasons for 
believing that allantoxanic acid and allantoxaidine are closely related 
to parabanic acid (Abstr., 1879, 226), and he now confirms this fey 
the conversion of the latter compound into allantoxanic acid. On 
with parabanic acid, Grimaux (Abstr., 1880, 105) 
a compound, C 4 HSN 4 O 4 , of the,same composition as ammonium 
different properties; its alkaline solution gave 
mitheftpper solution. The author treats this com- 
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pound with potash solution of 1*3 sp. gr. which dissolves it with 
liberation of ammonia; on acidifying the alkaline solution with acetic 
acid, a crystalline precipitate is pi-oduced, and on crystallising this 
from boiling water, the characteristic silky needles of potassium 
allantoxanate, CiH^ChK, are obtained. In order to confirm this, 
other salts were prepared. On boiling the potassium salt with water, 
carbonic anhydride, biuret, and formic acid are produced. The relation 
of allantoxanic to parabanic acid and to oxalic acid is further con¬ 
firmed by the production of oxalic acid on boiling allantoxanic acid 
with an excess of potash solution. A, K. M. 

Dehydraeetic Acid, By L. Haitinger ( Ber. t 18, 452—453). — 
When dehydraeetic acid is treated with aqueous ammonia at 100°, two 
substances are formed of the formulae CeH 9 N"0 3 and CtHqNQ. The 
compound C 8 H 9 1703 is an acid which breaks up when heated into 
carbonic anhydride and the second substance CrHehTO; this is a weak 
base, yields a readily soluble platinochloride and a dibromo-substitu- 
tion product. In its chemical and physical properties it resembles tbe 
hydroxypyridine obtained from ammonchelidonic acid; in its com¬ 
position it corresponds with hydroxylutidine, and when distilled with 
zinc-dust it yields a lutidine, C7H9N, boiling at 147—151°. The 
analogy indicated by these results between chelidonic and debydr- 
acetic acids is more apparent in the products of their decomposition on 
dboiling with alkalis; dehydraeetic acid (this Journ., 1876, ii, 69) yielding 
2 mols. acetic acid, 1 mol. acetone, and 1 mol. carbonic anhydride, 
whilst chelidonic acid (Abstr., 1883, 870) yields 2 mols. oxalic acid 
and 1 mol. acetone. If the two carboxyl-groups in chelidonic acid 
(loc . cit.) be assumed to be replaced by methyl-groups and likewise a 

hydrogen-atom by carboxyl, the formula CMe^Qj^^^O'COOH is 

arrived at for dehydraeetic acid, which is identical with that proposed 
by Perkin (this vol,, p. 315). The author thinks it possible that the 
hydroxylamine and phenylhydrazine compounds have not the consti¬ 
tution ascribed to them by Perkin, but may be in some way connected 
with pyridine derivatives (Absfcr., 1884, 1302, 1196). A. K. M. 

Action of Aniline on Methyl Pehy dr acetate. By W. H. 
Perkin, Jun. (Per., 18, 682—684).—When aniline is added to a solution 
of methyl dehydracetate in methyl alcohol, and the mixture gently 
warmed for about £ minute, the produot treated with water, and the 
whole allowed to remain for 12 hours, a small quantity of long colour- 

nu Vi/\ 

less needles of a compound, 0 i 5 H 15 NO 3 =: CMe <NPb.OM^° ,COOMe » 

separates; it melts at 152°, is insoluble in water and sodium carbonate, 
but readily soluble in benzene and alcohol. 

The main product of the reaction still remains in the mother-liquor,, 
from which it cannot he recovered by evaporation, as it is completely 
converted into an intense orange-yellow dye, probably a condensation 
product. The mother-liquor is therefore acidulated with hydrochloric 
acid, and evaporated; on the water-bath to a syrup; this is treated 
with an excess of aqueous potash? and allowed to remain for six hours, 

VOL. XLVIII. ' ‘ 3 / 
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•when a considerable quantity of a crystalline substance separates* and 
is purified by recrystallisation. This substance bas the formula 
CiaHiaNO ; it is undoubtedly formed from the compound C 16 H 15 N 03 by 
saponification and elimination of carbonic anhydride, and has there¬ 
fore the constitution CO<q^ I Q^>NPh. It crystallises in colour¬ 
less needles, melts at 197°, and is readily soluble in hot water and 
alcohol, sparingly soluble in benzene. It can be distilled. The platino~ 
chloride , (C 13 H 13 IIO) 2 ,PtCl 6 , crystallises in yellow needles. 

A. J. G. 

Remarks on Perkin's Note on the Action of Aniline on 
Methyl Dehydracetate. By L. Haitinger (Ber., 18, 1018—1019). 

Furfurane-derivatives. By H. B. Hill and G. T. Hartshorn 
(Per., 18, 448—451). When bromine (1 mol.) is added to a solution 
of monobromopyromucic acid in an excess of alkali, dibromofurfurane, 
C 4 H 3 Br s O, is thrown down as a heavy colourless oil of aromatic odour. 
It is washed out of contact with air, dried, and distilled under 
diminished pressure, and in a current of carbonic anhydride. a-XK- 
hromofurfurane boils at 62—63° under a pressure of 15 mm., and at 
164—165° under atmospheric pressure (764 mm.) in a current of 
hydrogen. It solidifies at 7—8°, and melts at 9—10°; it becomes 
oxidised by exposure to the air, with formation of an amorphous^ 
indifferent insoluble substance, the formula of which appears to be 
C 4 H 2 Bra02. When the oil is covered with a layer of water, and 
exposed to the action of the air, a strongly acid liquid is obtained, 
containing hydrochloric, maleic, and apparently also fumaric acid. 

Dilute nitric acid acts violently on dibromofurfurane, with produc¬ 
tion of fumaric acid, whilst maleic acid appears to be also formed 
when the reaction takes place in the cold. <*-Dibromofurf urane com¬ 
bines readily with bromine to form the tetrabromide (m. p. 110—111 0 ) 
described by Hill (Abstr., 1883, 912). This is however more readily 
obtained by adding an excess of bromine to an alkaline solution of 
monobromopyromucic acid; a compound melting at about 55° is a*so 
produced, and appears to be an isomeric dibromofurfurane tetrabromide , 
C^BraO. When the tetrabromide melting at 110—111 0 is boiled 
with water, it gradually dissolves, and the solution is found to contain 
monobromofumaric acid, CiHsBrO*, and monobromomaleic acid, but if 
calcium carbonate is added so as to neutralise the hydrobromic acid as 
it is formed, monobromomaleic aoid alone is obtained. This formation 
of the latter acid from the ^-tetrabromide points to a near relationship 
between the tetrabromide and ordinary dibromosuccinic acid, but it is 
converted by fuming nitric in the cold into isodibromosuccinic acid. 
The isomeric 0-tetrabromide is converted by fuming nitric acid into 
ordinary dibromosuccinic acid. Tetrabromofurfurane is oxidised by 
.boiling dilute nitric acid or bromine-water with production of dibromo- 
maleddacid (m. p. 123—125°). 

; TMmbhKmofwfwrane dibromide , C 4 Br 6 0, obtained by the addition of 
tetrabromofurfurane, crystallises in six-sided scales melting 
: it dissolves readily in ether or chloroform, less so in 
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alcohol and benzene, and is sparingly soluble in light petroleum or 
carbon bisulphide. It is gradually decomposed by boiling water, di- 
bromomaleic acid being formed, whilst some bromine is set free. 

A. K. M. 

Constitution of Thiophen Compounds. By Y. Metre (Ber., 
18, 526—529).—A discussion of the evidence in favour of the author's 
thiophen formula, and of the researches most likely to finally prove 
its correctness or incorrectness. L. T. T. 

Synthesis of Thiophen. By J. Yolhard and H. Erdmann (Per., 
18, 454—455).—When a mixture of succinic anhydride and phos¬ 
phorus pentasulphide is heated at 140°, a violent action sets in with 
evolntion of hydrogen sulphide. The distillate is agitated with soda 
solution, digested with sodium and fractioned ; the product boiling at 
83—84° is identical with coal-tar thiophen. A much better yield 
(Half that required by theory) is obtained on distilling sodium 
succinate with phosphorus trisulphide. Thiosuccinyl and potassium 
thiosuccinate also yield thiophen when heated with phosphorus tri¬ 
sulphide. A thiotolen has also been produced in the same way from 
sodinm pyrotartrate ; it has the same boiling point as coal-tar thiotolen, 
from which it appears however to be distinct. The tfroVomo-derivaHve 
forms magnificent colourless needles melting at 34°, whilst the cor¬ 
responding compound from coal-tar thiotolen melts at 74° (Ahstr,, 
"T884, 1132). 

Thiophen is found to crystallise when cooled by a mixture of solid 
carbonic anhydride and ether, whilst methylthiophen remains almost 
entirely liquid, the small separation being probably due to impurity. 

By the action of phosphorus trisulphide on sodium phtbalate, a 
minute quantity of a solid substance is obtained which resembles 
naphthalene in its odour, and yields a greenish-blue coloration with 
isatin and sulphuric acid ; a rather larger amount is obtained from 
sodium hydrophthalate. „ A. K. M. 

Method of obtaining Thiophen and its Homologues. By K. 
E. Schulze (Ber,, 18, 497—4>98),—The author has previously shown 
that thiotolen and thioxylen can be obtained by passing steam through 
the sulphuric acid employed in purifying toluene and xylene. Thiophen 
may likewise be obtained from the acid used in the purification of 
benzene, but in this case the acid must be diluted with an equal bulk of 
water immediately after it is separated from the benzene, and then at 
once steamed. The amount of oil obtained is about 3*5 per cent, by 
volume of the acid taken, and this oil contains about 83 per cent, of 
pure thiophen; xylene and trimethylbenzenes are also present. If a 
larger proportion of water (2—S vols.) be added to the sulphuric 
acid before steaming, the proportion of crude thiophen is the same, 
but it is of greater purity, A. K. M. 

Thiophen from Erythrite. By 0. Paal and J. Tafel (Her., 18, 
688-^689).—Thiophen is obtained in an impure state by distilling a 
mixture of erythrite, phosphorus pentasulphide, and sand. 

. A. J. G. 
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Thiophen from Mucie Acid. By C. Paal and J. Tafel (Ben, 
18, 456—460).—An intimate mixture of mucie acid with twice its 
weight of barium sulphide is heated in a closed tube for six hours at 
200^-210°. The product is boiled three or four times with water, 
and the solution which contains barium thiophenate is, filtered from 
the pulverulent residue (believed to contain thiophendicarboxylic 
acid). The thiophenic acid thus produced is very probably the a-acid. 
It crystallises from water in long slender needles melting at 126— 
127°, is very readily soluble in ether, alcohol, and hot water; 
moderately soluble in chloroform, and sparingly in light petroleum. 
Its properties and reactions show it to be identical with the acid 
obtained by Nahnsen from iodothiophen (this vol., p. 51). On distil¬ 
ling the calcium salt from the crude acid with an excess of lime and 
purifying the distillate, 40 per cent, of the theoretical quantity of 
pure thiophen boiling at 83—84 a is obtained, agreeing in all its pro* 
perties with coal-tar thiophen. A. K. M. 

Nitrothiophens* By O. Stabler (. B&r 18, 530—536).—This is 
a continuation of the author’s previous work with Y. Meyer (this vol., 
pp. 141 and 250). The dinitrothiophen melting at 52° previously 
described, is converted by repeated distillation into an isomeric dinitro- 
thiophm melting at 78°, This latter compound crystallises in pale 
yellow prismatic needles, and is soluble in alcohol. It closely re¬ 
sembles its isomeride in properties. Both isomerides when heated" 
with bromine at 180—200° yield, tetrabromothiophen. The crystals 
of both isomerides belong to the mouosymmetric system: those. of 
the compound melting at 52° gave the measurements a: b : c =» 
0*755 : 1 : 0*568, and £ = 59° 28'; those of the compound melting at 
78°, a :&■:■* = 1*606 : 1 : 1*908 and /3 = 74° 21f'. The red colors 
tion previously described as caused by the action of potash on, the 
lower melting dinitrothiophen is so intense as to be plainly visible 
when only 0*0000001 gram of substance is present, 

Mono?dtrothiopJienstdphmic acid , N0 2 *C4SH 8 *S0 s H, forms white 
hygroscopic crystals which are reconverted into mononitrothiophen 
when heated. The potassium , barium, calcium , and diver salts are 
described. The sulphochloride, KOa’CaSHa^GsCl, is a thick oil having 
the . characteristic odour of sulphochiorides. The sulphonamide , 
3Sf 0 2 *C 4 SH 2 -S0 3 *NH 2 , obtained by beating the sulphochloride with 
ammonium carbonate, crystallises in white needles melting at 172— 
173° (nncorr.). The crystals of mononitrothiophen belong to. the 
monosymmetric system. L. T, T. 


jS-Acetotluenone and its Derivatives, By A. Peter (Ber., 18, 
537—542).—When completely oxidised, /3-acetothienone yields /3-thio- 
pbenie acid (this vol., p. 141, and next Abstract),, but when it is.care-* 
fully treated with a cold dilute alkaline solution of potassium per¬ 
manganate, the intermediate product p-thienylgtyoxylic acid , 

J;; c 4 sh 3 *co*cooh, 


# : fcmed,. This crystalline acid melts at 86°, and is soluble in water. 

With benzene containing thiophen and concentrated sul- 
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phuric acid, it yields a red colouring matter analogous to tliat obtained 
by Claisen from phenyl glyoxylic acid and impure benzene. With 
strong sulphuric and acetic acids, a brown coloration is first produced, 
which then changes to bluish-green, dark green, violet, red, bluish- 
violet, and finally blue. When heated in an atmosphere of hydrogen, 
this acid yields p-ihiophenaldehyde, C 4 SH 3 'COH, a yellowish oil having 
an odour recalling both benzaldehyde and furfuraldehyde. When 
heated with dimethylaniline and zinc chloride, a green colouring 
matter resembling malachite-green is formed, which the author calls 
thiophen-green, It dyes silk a yellow shade of green. On reduction, 
this colouring matter yields a leuco-base, and alkalis precipitate from 
its acid solutions a reddish-coloured substance which the author 
believes to be tetramethyldiamido-diphenylthienylcarbinol, 

C 4 SHa-0(C 6 H 4 *NMe a )2*OH. 

IsonitrosotJiienylacetic acid , 0 4 SH 3 , 0(NOH)‘COOH, prepared from the 
above acid and bydroxylamine, forms white needles melting at 136°. 
Monochloro»fi-acetothienone, 0 4 SH3*C(>CH 2 ’C1, obtained by passing 
chlorine into the vapour of boiling acetothienone, forms white crys¬ 
tals. It melts at 47° and boils at 259° (corn.). When oxidised, it yields 
yS-thiophenic acid. Dinitro-fi-acetothienone, C^H^O^-COMe, ob¬ 
tained from either of the mononitro-derivatives already described 
jfiMs vol., p. 141), melts at 166—-167°. Mononitroacetothienone of 
melting-point 122-5, when oxidised with nitric acid of sp. gr. 1T5, 
yield & mtro-fi-thitinylglycxylic acid , NO a *0 4 SH 2 'CO’OOOH, a yellowish 
^crystalline substance melting at 92°. The mononitro-acetpthienone 
melting at 86° gives an analogous acid. L, T, T. 

Isomeric Thiophenic Acids. By A. Peter (Ber., 18, 542—544). 
—The thiophenic acid obtained by the author by the oxidation of 
acetothienone and melting at 124*5 (this voL, p. 142) has proved to 
be Nahnsen’s /3-thiophenic acid, melting at 126° (this vol, p. 51). 
The author has also prepared some derivatives of ^-thiophenic acid 
melting at 118°. a-Thiophenic chloride boils at 206° (uncorr.) ; adhio- 
pkenamide, C 4 SH 3 .CO]£H 2 , crystallises in needles, soluble in water 
and ether, and melting at 171*5; dibromo-a-thiophenic acid crystallises 
in short white needles melting at 209—211°. L* T« T. 

Isomeric TMophensulphonic Acids. By J. Linger (B<?r., 18, 
553—563).—A continuation of the author’s previous communication 
on this subject (Abstr., 1884, 1133), JDibrmno-fidhiaphmsulphonamdde, 
04 SBr 2 H*S 0 2 NTH 2 , crystallises in colourless needles melting at 146*5— 
147°. The chloride , G 4 SBr 2 H*S0 2 Cl, is a yellowish oil. fi-Thiophen- 
mlphonic acid, C 4 SH s *S0 3 H, obtained by boiling its chloride with 
water, is a white crystalline and highly hygroscopic substance of 
strongly acid character, and is easily soluble in water. When heated 
with isatin and strong sulphuric acid, it gives a bright blue coloiation. 
The barium saM forms small white crystals, moderately soluble in 
cold, freely in hot water. Bibromo-/3-thiophendisulphonic acid, ob¬ 
tained from its anhydride, was denominated by'treating a concen¬ 
trated solution of its sodium salt with sodium-amalgam. j$*Thiophen~ 
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disulphonic acid is a white crystalline substance easily soluble in water. 
The chloride, C 4 SH 2 (S0 2 C1) 2 , crystallises in white scales melting at 

34 g_149° with decomposition. It is easily soluble in ether, and has 

the characteristic odour of sulphonic chlorides. It is isomeric with 
the compound melting at 70°, which Jaekel obtained by the direct 
sulphonation of thiophen. /3- Thiophendisulphonamide crystallises in 
white needles, sparingly soluble in cold water. It begins to blacken 
at 240°, and melts with decomposition above 280°. Dibromo-p-thio- 
pJiendimiphomc chloride forms silky white needles melting with 
decomposition at 215° ; it is moderately soluble in ether and water. 
The sulphonamide , C 4 SBr 3 (S0 3 NH 2 ) 2) forms a white powder, very 
sparingly soluble in boiling water, and melts with partial decomposi¬ 
tion above 270°. The lead, sodium > and ammonium salts are described. 

The sulphonation of moniodothiophen is very difficult, as resinifica- 
tion sets in very easily. But by carefully treating small quantities of 
iodothiophen, dissolved in light petroleum, with fuming sulphuric 
acid, the author obtained an iodothiophendisulphonic acid , which, how¬ 
ever, could not be isolated. It was therefore at once de-iodated, and 
then yielded an acid from which a thiophendisulphonamide , 

CSH 2 (S0 2 hTH 2 ) 2 , 

was obtained. This crystallises in scales, melting at 142°, and is 
therefore quite distinct from its two isomerides already described by. 
the author and by Jaekel respectively. It is easily soluble in boiling 
water; with, isatin and sulphuric acid, it gives a deep violet-blue 
coloration. In the sulphonation of iodothiophen, the author some¬ 
times obtained an iodothiophenmonosulphonic add which, when de- 
iodated, yielded p-thiophensulphonic acid . L. T. T. 

Isomeric Thiotolens (Methylthiophens). By K. Egli (JBer., 
18, 544—549).—The author finds that the natural and synthetical 
thiotolens obtained by V. Meyer and H. Kreis (Abstr., 1884, 1131 
and 1132) are isomeric and not identical. Thiotolen from coal-tar 
yields a-thiophenic acid when oxidised, whereas synthetical ethyl- 
thiophen (and therefore synthetical thiotolen) gives /3-thiophenic acid. 
The natural product is therefore a- thiotolen (probably S: Me es 1: 2), 
the synthetical p4hiotolen (probably S : Me = 1 : 3). /3-Thiotolen 
yields tribromo-$-thiotolen , crystallising in long, colourless, silky 
needles, melting at 86°, and easily soluble in etber and boiling alcohol. 
The corresponding a-derivative, melting at 74°, has already been 
obtained by Meyer and Kreis (loc. tit.). L. T. T. 

Derivatives of S-Ethylthiophen. By R. Bonz ( Ber 18, 549— 
552 )—Tribromo-(3-etkyUhiophen 7 C 4 SBr 3 Et, crystallises in white scales 
melting at 108°. It dissolves sparingly in cold alcohol or ether, 
more easily on boiling. The substitution takes place only in the 
thiophen nucleus, whereas in the isomeric a*ethylthiophen (thioxylen 
from coal-tar) the whole of the hydrogen may, according to Messinger, 
be replaced by bromine. Dibromo-B-ethylthiophen, C 4 SHBr 2 Et, ob¬ 
tained by gradually adding the theoretical quantity of bromine to a 
> ?^olttion: of p-ethylthiophen in glacial acetic acid, is an oil of peculiar 
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odour. JOichloro^ethylthiophen, OiSHChEt, is a pale yellow oil boil¬ 
ing at 235—237° (corr.) ; no more Highly chlorinated derivatives 
could be isolated. Momodo-^d/iylthiophen is a light yellow oil; no 
di-iodo-derivative was obtained. Dinitro-(3-dhyUhiophen t 

C*SH(NQ0,Et, 

was prepared by passing a stream of air saturated with B-ethylthio- 
phen through fuming nitric acid; it is a yellowish oil, and its alco¬ 
holic solution when treated with a few drops of alkali gives an intense 
blue coloration. L. T. T. 

Thioxylen from Coal-tar. By JT. Messinobr (Ber., 18, 563— 
568).—The author has investigated the crude thioxylen obtained 
by Schulze (this vol., p. 251) from the acid used in purifying xylene. 
IHbromothioosylen,, C*SBr 2 Me 2 , was obtained by slowly adding bromine 
to well cooled thioxylen, and boiling the product with alcoholic potash 
to decompose the bromo-additive products formed; it crystallises in 
long colourless needles, melts at 46°, and boils at 246—247° (uncorr.). 
Octobromothioxylen r CiSBr.^CBra)^ prepared by treating dibrorno- 
thioxylen with bromine as long as any reaction takes place, crystallises 
in small yellowish needles melting at 114 n , and decomposing a few 
degrees above that temperature., Thioxylen^ CiSELMe*, was isolated 
from the crude product mentioned above by V. Meyer and H. Kreis’s 
.method (Abstr., 1884, 1132), and the mixture of xylene and iodo- 
thioxylen obtained fraotioned in a current of steam. Thus purified, 
thioxylen is a clear, colourless, and mobile liquid of not unpleasant 
odour, boiling at 136*5—137'5° (uncorr.). It gives LaubenheimerV 
reaction, and when oxidised with alkaline potassium permanganate 
yields thiajphendicarhozylic acid , 0 4 SH 2 (C00H)2. This acid forms a 
snow-white powder, very sparingly soluble in water, more easily in 
ether. When heated to 350°, it sublimes without fusion, but can be 
melted by heating quickly in the direct flame in a capillary tube. 
Methyl ihiopheridicarboxylate crystallises in glittering white needles, 
only moderately soluble in ether, and melting at 142°. The character 
of the methyl salt seems to point to the acid corresponding with 
terephthalic acid, but the properties of the free acid are more like 
those of isophthalio acid. L. T. T. 

Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J, Schramm (Ben, 18, 606—608).—When bro¬ 
mine is allowed to act on benzene in equal molecular proportions 
light seems to have no influence on the reaction. The time of reac¬ 
tion is about the same whether the experiment is carried out in the 
dark, in diffused daylight, or in direct sunlight. The addition of 
iodine, even in very small proportion, intensifies the reaction very 
much. In all cases monobromobenzene is formed. The case is 
' different with toluene. In the dark and in diffused daylight a mix¬ 
ture of ortho- or para-bromotoluene is formed, but in direct sunlight 
the substitution takes place exclusively in the side group, benzyl 
bromide being formed. The reaction is very energetic, but the end 
product is the same whether the temperature of the toluene is allowed 
to rise or is kept at O^by cooling. The addition of iodine causes the 



768 


ABSTRACTS OF CHEMICAL PAPERS* 


substitution to take place in the benzene nucleus. Chlorine acts in 
precisely the same way, and, if in direct sunlight, the quantity of 
chlorine be increased, benzylidene chloride and benzotrichloride are 
formed. Preliminary experiments on the action of bromine on the 
xylenes seems to show that here also substitution takes place in the 
side-groups in direct sunlight. L. T. T. 

Action of Aluminium Chloride on Mixtures of Ethylidene 
Chloride with Benzene, Toluene, or Metaxylene. By R. 
Anschutz and E. Romig (Per., 18, 662—666).—Anschutz and Augel- 
bis, by ‘heating a mixture of ethylidene chloride, benzene, and 
aluminium chloride, obtaiued a substance which they described as 
dimethylanthracene hydride (Abstr., 1884, 753). As in a recent 
communication (Ann. Chim. Phys. [6], 1, 485), Friedel and Crafts 
seem to regard this compound as dimethylanthracene, an experi¬ 
mental prpof of its composition appeared necessary, and was obtained 
in the formation of the solid dibromide, CieHuBr*. This compound 
would be formed from dimethylanthracene by the direct addition of one 
molecule of bromine, wdiilst if formed by the replacement of hydrogen 
■in dimethylanthracenehydride, 2 mols. of bromine would be required, 
and hydrogen bromide would be found as a product of the action; the 
latter supposition was found to be correct. 

By the action of nitric acid on a solution of diphenylethaq© 
glacial acetic acid there were obtained nitrodiphenylethane, 

NO*-C 6 H 4 -CHMePh, 

crystallising in long yellow needles, melting at 79—80°, dinitro - 
diphenylethme , GHMe(<XH 4 .N 0 2 ) 2 , crystallising in prismatic needles, 
melting at 149°, and more sparingly soluble in alcohol than the 
mononitro-compound, and nitrodip henybnethy Icarbino l 9 

N0 2 -C 6 H 4 -CMePh-0H, 

forming colourless prismatic crystals, and melting at 106—107°. 
"When heated with acetic chloride, the carbinol is converted into 
nitrodiphenyleihylene , J^Oa’CsH^CPh 1CH*, forming compact crystals, 
and melting at 86°. 

TetramethylantTvracene hydride , CflH 3 Me<Qg^[®>CflHiMe r is ob¬ 
tained together with ditolylethane and parame thyle thy 1 benzene, by 
beating a mixture of toluene, ethylidene chloride, and aluminium 
chloride. It crystallises in tables, melts at 171—I71‘5 y , and is 
reiadily soluble in benzene, When treated with bromine, it yields 
hydrogen bromide and a dibromide, Ci 8 Hi 8 Biv sparingly soluble in 
glacial acetic acid. The picrate, C 18 H 20 ,G 6 B a (N0 ? ) 3 *0H, forms 
brownish-red needles, melting at 165°. Both the hydrocarbon and the 
dibromide when oxidised with chromic acid yield a dimetliylmthra& 

^inone^ CeBaMe^QQ^CeHaMe, melting at 236°, and sparingly 

, in alcohol and glacial acetic acid. When treated with zinc- 

tiqneous potash, tetramethylanthraeene yields a hydro- 
3 probably a dimethylanthracene. / 
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■ Ditolyleihane , 0HMe(0 6 H^Me). 4 , is the main product of the abov* 1 
reaction ; it is a liquid, shows a blue fluorescence, boils at 153—156“ 
under IT mm., and at 294—295° under the ordinary pressure. When 
oxidised with potassium permanganate in acid solution, it yields 
toluylbenzoic acid, melting at 222°, and a benzophenondioarboxylic 
acid. It is probably identical with Fischer’s dimethyldiphenylethan© 
(this Jour., 1875, 155). 

Paramethylethylbenzene , C^ITiMeEt, prepared as above mentioned, 
is a colourless liquid; it boils at 161—163°, and is completely con** 
verted into terephthalic acid. 

Dixylylethane , CHMe(C 0 H 3 Me 2 ) 2 , is formed together with a 
dimethylethylbenzene by the action of aluminium chloride on a 
mixture of ethylidene chloride and metaxylene ; no compound of the 
anthracene series could be isolated from the product of this reaction. 
It is a strongly refractive liquid, boiling at 169—172° under 11 mm. 
pressure. The dimethylethylbenzene , CflH 3 Me 2 Et, formed, boils at 186°, 
and yields nitric acid on oxidation. A. J. G. 

Preparation of Homologues of Benzene by Aid of Aluminium 
Chloride. By R. Anschutz and H. Immkndoiuw (71en, 18, 057— 
662).—As the result of their researches on the reversal of Fried el 
and Crafts’ reaction and the transference of the side-chains from one 
position to another (comp. Friedel and Crafts, Trans., 1882, 116; 
Jacobsen, this vol., p. 516), the authors give the following 

Toluene is converted on the one hand into benzene, on the other 
into paraxylene and metaxylene, the latter being the main product. 

Metaxylene by elimination of methyl-groups yields toluene and 
benzene, and by addition, or by successive elimination and addition 

S ves paraxylene, pseudocumene, mesitylene, durene, and isodurene. 
rthoxylene is not formed. 

Pseudooumene yields the same products as metaxylene, only in 
different proportions. 

Ethylbenzene yields benzene, much paradiethyibenzene, and but 
little metadiethylbenzene. 

A considerable quantity of toluene is formed by the notion of 
aluminium chloride on cymene. A. J. G. 

TriehlorotolueneB- By E. Smm (Per., 18, 420—426). When 
triohlorotoluene is fraotioned five or six times, and the portion distil¬ 
ling between 228—235° fractionally crystallised xrom methyl 
alcohol, it is found to contain not only ^trichlorotoluene, melting at 
82° and boiling at 229—230° (Annalen, 139, 326; 146, 325; 187, 
.274), bub also a ^-trichlorotoluene, melting at 41° and boiling at 
231—232°. A bettor separation may be effected by treating the 
crude product with fuming sulphuric acid, with which the ^-compound 
alone readily forms sulphonic acids. The unaltered triohloro toluene 
.is then expelled by steam, and the ^-derivative subsequently recovered, 
by hydrolysis (Trans., 1884,148). By the further chlorination of 
trichlorotoluene, a carbonaceous product is-obtained, containing princi¬ 
pally pentaohloro-, and only a little tetrachloro-toluene. The follow¬ 
ing nifcro- and amid©-fcriohlorotoluenes are described: <x~mononUro~ 
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trichlorotoluene , forming colourless scales, melting at 92°, and fi-mono- 
nitrotrichlorotoluene , long, yellowish needles, melting at 60°; the 
a-dinitro- derivative crystallises in colourless scales or needles, melting 
at 227°, whilst the ^-dm/tfro-compound forms yellowish-white needles, 
melting at 141°; a-trich lorotoluylenediamine forms white acienlar 
crystals, melting at 196°, whilst the tviddoro-fi-diamine melts at tempe¬ 
ratures varying from 195° to 207° ; a-trichlorotoluidine crystallises in 
needles melting at 94—95°, and (3-tricMorotoluidine in slender dirty- 
white needles melting at 105°. By the action of alcoholic ammonia 
on the dinitro-compounds at 80—100°, amidonitrotriclilorotoluenes are 
produced, the ^-derivative crystallising in orange-yellow needles melt¬ 
ing at 191°, and the /3-derivative in orange-red needles melting at 
192°. When the a-diamine is boiled for six hours with an excess of 
acetic anhydride, a tetracetyl derivative, melting at 220°, is obtained, 
whilst on boiling the /3-diamine for 40—50 honrs with glacial acetic 
acid an anhydro-base melting at about 300° is produced, showing 
that the j3-compound is an orthodiamine. The readiness with which 
the a-diamine may be converted into trichlorotoluquinone (this Jour., 
1874, 61 and 1095), indicates that the chlorine-atoms in a-trichloro- 
toluehe occupy the positions [2:4: 5], and that the two hydrogen 
atoms are in the para-position. Both a- and /3-trichlorotolnenes 
are produced on chlorinating para- and ortho - chi oro toluenes, 
proving that the chlorine-atoms in the /3-compound occupy the 
positions [2:3:4]. When chlorine is passed into boiling tricnloro^"' 
toluene, not only is Beilstein and Kuhlberg’s liquid a-trichlorobenzal 
chloride (b. p. 280—281°, Annalen , 150, 299) produced, but also a 
crystalline 8-tricklorobenzal chloride melting at 84°; both yield crystal¬ 
line and moderately stable aldehydes, a.-iric’hlorobenzaldehyde melt¬ 
ing at 112—113°, and the p-aldehyde at 90°. By the oxidation of the 
latter with potassium permanganate, it yields fi-trichlorobenzoic add 
melting at 129°, whilst on heating it with acetic anhydride and 
sodium acetate, {3-trichlorodnnamic acid melting at 185°, and cc-tn- 
chlorociunamzc acid melting at 200—201°, are obtained. 

A. K. M. 

Reduction of Nitrobenzyl Chloride. By G. Peliizzari ( Gazzetta , 
14, 481—483.).—With a view of obtaining nitro-derivatives of the 
benzylic ethers of the dihydroxybenzenes described by the author 
(Abstr., 1884, 437), nitrobenzyl chloride was heated with the hydroxy- 
benzenes in the presence of potash. With quinol and resorcinol, how¬ 
ever, the product of the reaction was the nitrotoluene melting at 54° and 
distilling at 236° without decomposition. In the case of pyrogallol, the 
formation of nitrotoluene may be effected even in aqueous solution. 
This result may be explained by supposing that the nitrobenzyl ether 
at first formed in the presence of the alkali, is decomposed into 
nitrotoluene and nitrobenzoic acid, precisely as benzyl alcohol is con¬ 
verted into toluene and benzoic acid. If this were a reasonable expla¬ 
nation, then it is probable that a more oxidisable substance, such as 
pyrogallol, would the more readily form nitrotoluene than the less 
oxidisable substances, quinol and resorcinol. As an evidence of this 
hypothesis, it is noted that gallic and digallic acid, highly oxidisable 
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substances, are converted into nitrotoluene, Although not the slightest 
trace can be obtained from salicylic acid. V. H. V. 

Paranitrobenzylidene Chloride. By J. Zimmermank and A. 
Mullek (Ber., 18, 996—997).—The preparation of this compound 
has been frequently attempted. According to Meister, Lucius, and 
Brunning’s patent, it is obtained by chlorinating paranitrotoluene at 
130—160°, The authors, however, have failed to obtain it by this 
method, although they carefully observed the conditions described in 
the patent; the product consists of an oil which has not been iden¬ 
tified, and of a solid, which is principally paranitrobenzoic acid, but 
also contains paranitrobenzyl chloride. Paranitrobenzylidene chloride 
may, however, be obtained by the action of phosphorus pentachlori.de 
on paranitrobenzaldehyde; the latter is gradually added to twice its 
weight of the pentachloride, and the mixture heated for a short time 
on the water-bath. On pouring the product, when cold, into iced 
water, an oil separates, which at once crystallises. Paranitro¬ 
benzylidene chloride is readily soluble in alcohol and ethor, insoluble 
in water; it crystallises in nearly colourless, short, well-formed prisms, 
melting at 46'. When its alcoholic solution is boiled with silver 
nitrate, silver chloride separates. By the action of concentrated sul¬ 
phuric acid or by continued boiling with water, paranitrobenzaldehyde 
is reproduced. 

The action of aniline on paranitrobenzylidene chloride yields the 
same result as the corresponding bromide (this voh, p. 886). 

An attempt to prepare orthonitrobenzylidene chloride from ortho* 
nitrobenzaldehyde and phosphorous pentachloride, yielded a substance 
insoluble in alcohol and ether. A* K. M» 

1: 3 : 4 : 5 Nitropseudocumene, Pseudocumidine, and Pseu- 
documenoh By E. Edleb (Ber., 18, 629—630).—The derivatives of 
pseudocumene previously known belong to the symmetrical [1:8:4s 6] 
series. In order to prepare a second series, ordinary pseudocumidine 
was acetylated and nitrated, and the acetyl- and amido-groups then 
removed in the usual manner. The isomeric nitropseudocumene thus 
obtained was converted into the corresponding pseudocumidine and 
pseudocumenol, 

Aceiopseudocum We, 0«H 3 Mes*NHAc [Mo a .* NHAc « 1:3 1 4 :6], crys¬ 
tallises in white needles, melts at 161°, and is moderately soluble in 
heA alcohol. Its nitro* derivative, NO*/C 8 HMe s *NHAc [NO a == 51, 
.forms pate-yellow prisms, melts at 193—194°, is soluble in alcohol, 
v but nearly insoluble in ether. Nitropsmdxxmmidine 9 N0 3 ’0 8 HMe 8 *NHa 
[Me s ; NO*: NH* = 1 * 8 * 4: 5: 6], crystallises in red triclinic needles, 
melts at 46—47Vand * 8 soluble in alcohol and ether. 

Nitropseudocumene^ CflH<iMe 3 'NOa [as 1: S : 4: 5], distils with steam 
as a pale-yellow oil, solidifying to large thick prisms; it melts at 20 

Pseudocumidine^ CeH a Me 3 ’NHa [ = 1:3:4:5], forms a colourless 
crystalline mass, melts at 36°, and distils readily with steam. The 
nitrate crystallises in small lustrous plates, and is much more soluble 
than that of symmetrical pseudocumidine. The hydrochloride crys¬ 
tallises in slender interlaced needles ; the sulphate in short anhydrous 
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prisms, sparingly soluble in cold water, and the oxalate in large 
colourless plates. 1 : 3 : 4 : 5 Pseudocummol , CsH^Mea’OH, melts at 
93°; its derivative, OoMeaBr^OH, crystallises in long needles 

and melts at 148—149°* 

Proof that the nitro-group occupies the position adjacent to the 
amido-group in nitropseudocumidine was given by the products of 
the reduction bothof the base and its acetyl-derivative. Aeetopseudo- 
cumide, when treated with zinc and acetic acid, yielded a condensation 

NH 

product of the formula C 6 HMe 3 <_ from which the acetyl 

nucleus could not he removed by prolonged boiling with potash. In 
like manner, the pseudocumylenediamine, CeHMe^NB^a, obtained 
by reducing nitropseudocumidine, showed the properties of an ortho- 
diamine. It crystallises in colourless plates, melts at 90°, is readily 
soluble in alcohol and ether, and moderately in hot water. The dilute 
solution of its hydrochloride gives an intense red coloration with 
•ferric chloride. A solution of the base in dilute sulphuric acid gives 
a pale-brown coloration with sodium nitrite. The dry hydrochloride, 
when heated on the water-bath with benzaldehyde, gives off hydrogen 
chloride (compare Ladenburg, Abstr., 1878, 571, and 1879, 232). 

A. J. G-. 

a-Phenylpropylene and «-Paratolylpropylene* By G. Errera 
(Gazzetta, 14, 504—510).—In a former memoir (p. 654) thepchtlaor 
described an unsaturated hydrocarbon, allylmethylbenz^n%*^^ 

CgHiMe* 0 3 H 6 , < 

or paratolylpropylene, obtained by the action of alcoholic potash on 
monoehloroeymene. In order to decide between the two possible 
formulae G 0 H 4 Me-CH I CHMe and CeHiMe’C H 3 ’OH I GH S , the hydro¬ 
carbon was treated with hydrohromic acid, but the result was a 
polymeric modification, probably [CeHiMe'CsHsJs, which is partially 
decomposed at the boiling point of sulphur. As this process failed in 
its object, the problem was solved by the analogy of the reactions of 
allylbenzene, OeBvCaHfi, obtained by decomposing monochloropropyl- 
benzene with alcoholic potash. This substance, boiling at 178*, is 
identical with the hydrocarbon obtained by Perkin and Fittig; it 
readily takes up 1 mol. Br to form a dibromopropylbenzene, crys¬ 
tallising in white glistening needles, which is decomposed on distilla- 
tion, yielding an allylbenzene or *-phenylpropylene, boiling at 168°. 
The latter is transformable into a polymeric modification, boiling at S3*, 
and soluble in ether and alcohol. As the constitution of this *-phenyl- 
propylene is probably represented by the formula C 6 H S *CH .* CHMe, 
being obtained from a hydrocarbon, CsHs’CHa'CH ICH 2 , and as 
it is analogous to the «- paratolylpropylene in yielding a polymeric 
modification, then the constitution of the latter is probably repre¬ 
sented by the formula C 8 H 4 Me’CH I CHMe, and its polymeride, 
^G 6 H 4 Me*CH ‘ CHMe) 2 , corresponds with Berthelot’s metastyrolene. 

V. H. V. 

-nWitriles from Aromatic Pormamides. By K. Gasiorowski 
^d Y. M mz (Ber., 18, 1001—1014),-—When f ormanilide is boiled in 

xsfiox apparatus, a carbylamine odour manifests itself, bnt aftetf- 
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wards disappears, whilst the boiling point sinks from 278° to 234°. 
On then distilling the product, a distillate is obtained containing 
aniline, apparently accompanied by a trace of benzonitrile, also 
metheny 1 dipheny lami ne. If formanilide be boiled with an excess of 
zinc-dust, the odour of phenylcarbylamine first appears and then 
gives place to that of benzonitrile, whilst hydrogen mixed with carbon 
monoxide and carbonic anhydi'ide is evolved. On distilling the pro¬ 
duct, aniline and benzonitrile, boiling at 192—194°, are obtained. 
The operation should be conducted in an atmosphere of hydrogen. 
A part of the aniline is most probably produced by the direct elimi¬ 
nation of carbon monoxide from formanilide. The yield of nitrile 
amounts to from 10 to nearly 20 per cent, of the weight of the 
formanilide. 

Similar results are obtained on heating formyl-ortho- and para* 
toluides with zinc-dust, the yield of nitrile amounting to 15—20 per 
cent, of the substance taken. Formyl-a- and fomay 1-/3-naphfchalides 
likewise yield 10:—12 per cent, of their weight of a- and /i-naphtho- 
nitrile. Isobutylformanilide, CiHe’CaHidSiH'CHO, obtained by heating 
amidoisobutylbenzene fo, several hours with an excess of strong 
formic acid, melts at 59°, is sparingly soluble in cold, readily in warm 
light petroleum, in alcohol, and in ether, almost insoluble in cold, 
sparingly in warm water. It yields isobntylbenzonitrile (12 per 
cent.) when heated with zinc-dust. Formylmotaxylido (melting at 
113—414°) also yields metaxylonitrile (12 per cent.), which on 
hydrolysis is converted into ordinary xylic acid (m. p. 126°). 

Bffront obtained two isomeric isobutylorthotolunitriles by heating 
the corresponding formotoluides with zinc-dust (this vol., p. 153), 
and Beran likewise prepared paroctylbenzonitriie from paroctyl* 
formanilide. 

Formylbenzidine, on the other hand, did not yield the corresponding 
nitrile. A. K. M. 

Reactions of Aromatic Cyanates. By R. LisncKART 18, 
873—877).—Phenyl cyanate reacts with benzene in presence of alum¬ 
inium chloride, forming benmniUdfy PhCONHPh, melting at 159°* 
Paratoluvl cyanate and naphthyl cyanate react in a manner analogous, 
to phenyl cyanate. The reaction appears to take place in two phases, 
in the first of which by the union of hydrochloric acid and phenyl 
cyanate, ghmylowbamic chloride , C100*lTHPh, is formed, and thm, 
reacting with benzene, forms benzanilide and hydrochloric acid. 

All true homologues of benzene react in a similar manner with 
phenyl cyanate and aluminium chloride, the group OONHPh usually 
taking the para-position; the existence of a side-chain in this position 
does, not appear to interfere with the reaction. Derivatives of the 
hydrocarbons containing electronegative elements or radicles'do not 
react with phenyl cyanate* The reaction of phenyl cyanate with 
phenols described by Hofmann (JBer., 4, 249) and recently by Gum- 
pert (Abstr., 1885, 656), takes jriace more easily and at lower tem¬ 
peratures in presence of aluminium chloride. By the reaction of 
pbenetoil with phenyl cyanate and aluminium chloride, a compounds 
formed which melts at 16S°, and is volatile without decomposition. 
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The study o£ the action of phenyl cyanates on amines containing 
electronegative elements and radicles has shown that their presence 
merely affects the energy of the reaction, and this to a greater extent 
with ortho- and para- than with meta-derivatives, whilst the presence 
of two such groups prevents the action. 

The action of phenyl cyanate on diamines is still being investigated, 

P. P. B. 

Compounds of Polyhydric Alcohols with Phenyl Cyanate, 

By H. TESSMUR(i?er., 18, 968—972).—The glyceride of phenylcarbamic 
acid , C s H 6 (0-COT5fHPh) 3 , is obtained, when glycerol (1 mol.) and 
phenyl cyanate (3 mols.) are heated together; any unaltered phenyl 
cyanate is removed by means of dry ether or benzene and the 
glycerol with cold water, after which the product is crystallised from 
alcohol. It is soluble in chloroform, acetone, and ether, very sparingly 
in benzene and boiling water, and crystallises from alcohol in slender 
needles melting at 160—180°; it is very stable, being only slightly 
decomposed by boiling with baryta-water or hydrochloric acid, but 
when heated at 150° with barium hydroxide and water, it is com¬ 
pletely decomposed, barium carbonate, aniline, and glycerol being 
produced. The erythride , CaH^O-CONHPh)*, is prepared in the same 
way as the glyceride, and forms a white, microcrystalline mass, 
sparingly soluble in benzene, ether, alcohol, acetone, and ethyl acetate; 
it softens at about 210°, and melts at 215° with decomposition. When 
heated with baryta, it splits up into carbonic anhydride, anilinefanH" 
erythrol. The mannito ^derivatives H0*C6H 8 (0 , C0KHPh) 5 . closely 
resembles the erythride. It softens at 250°, melts at 260° with de¬ 
composition, and is decomposed when heated with baryta into car¬ 
bonic anhydride, aniline, and mannitol. The dulcitoUcompound , 
0H*G fi H 8 (0‘C0]SrHPh)5, is very sparingly soluble in all solvents, melts 
at about 250°, and is decomposed by baryta into carbonic anhydride, 
aniline, and dulcitol. The quinovide, C 6 H 9 0(0 # 00]SfHPh) 3 (?) is 
very soluble in cold alcohol. 

Quercitol and saccharin, on the other hand, remain unaltered when 
boiled with phenyl cyanate. Grape-sugar yields diphenylcarbamide ; 
phenyl isothiocyanate and glycerol yield diphenylthiocarbamide, 
CSCtfHPh)*. A. K M. 

Conversion of Phenyl Cyanate into Phenyl Cyanurate. By 
A. W, Hofmann (Per., 18, 765—766). — The author has shown 
(Annalen, Supp. I, 57) that under the influence of triethylphosphine, 
phenyl cyanate is converted into phenyl dicyanate ana not into a 
cyanurate, as was expected. The conversion into cyanurate is readily 
effected by heating with potassium acetate at 100°. The cyanurate 
formed is that modification previously obtained by the author from 
triphenylmelamine (Ber. y 3, 260). It melts at 270°, not 264°, as pre¬ 
viously stated. Phenyl cyanate boils constantly at 166° under a 
pressure of 769 mm. A. J. G. 

Bromonitrophenols and their Amido-derivatives. By J. 

Iodner ( [Ber., 18, 611—615).— Monobroynometanitroghmoly 
N0 2 -C 6 H 3 BrOH, , 
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crystallises in long yellow needles easily soluble in alcohol, other, find 
boiling water, and melting at 147°. With potassium carbonate, it 
yields the potassium derivative, NO s *C 0 HjBrOK -f 2H 8 0. The barium 
and silver derivatives are described. BrommrtanttrophmetoH (brown* 
nitrophenyl ethyl oxide) t NO*/C«H 3 BrOEt, crystallises in prisms melt¬ 
ing at 57°. Bra mom eta m uloph myl ethyl oxide, NHV C«H«1 h** OK t, is a 
yellow oil insoluble in water, giving cry stall isable salts with acids and 
with stannic chloride, Ac* Bibromometanitropheml, N0 8 ‘0«H B Br 8 «GH, 
crystallises in pale yellow scales melting at 91°, and very sparingly 
soluble in water. Its potassium, barium, and silver derivatives are 
described. Its ethyl ether forms pale yellow needles melting at 110°. 

Bibromometamidophenyl ethyl oxide, NHa*C$H 8 Bra*OEt, is a yellow 
oil giving salts with acids, which crystallise in needles and are easily 
decomposed by water. Tribromometmitrophenol , NO/C 8 HBr 3 *OH, 
forms almost colourless needles melting at 85°, and is very sparingly 
soluble in boiling water. Its potassium, barium , silver, and ethyl 
derivatives are described, the last-named melting at 79°. Trihromo* 
metamidophenyl ethyl oxide is a yellow solid forming crystal Usable 
salt. L. T. T. 

Nitrosophenols. By H, Goldschmidt and H. Schmid (Ber,, 18, 
568—573).—In continuation of their previous work (Abstr., 1884, 
1827), the authors describe the conversion of phlorone into nitroso- 
paraxylenol. The phlorone used was prepared by oxidising amido- 
paraxylene with dilute chromic solution, and melted at 123*5°. When 
treated with hydroxylamine hydrochloride in slightly acid solution it 
yielded phloroneoxime (nitrosoparaxylenol), 

C fl H B Me 2 0 ! NOH [0 : Me : NOH : Me = 1:2:4: 5], 

crystallising in pale yellow needles melting at 163°. Oliveri (Abstr., 
1882, 837) gives the melting point as 160—165°. When oxidised 
with potassium ferricyanide in alkaline solution, it yields nitropara - 
xyUnol melting at 122° (Oliveri gives 115°), and dissolves in alkali to a 
yellow solution. Amidoparaxylenol hydrochloride, prepared by heating 
the nitro-compound with tin and hydrochloric acid, forms white 
crygrtal% and is readily oxidised to phlorone by dilute chromic solu¬ 
tion# • Amidoparaxylenol crystallises m white scales which decompose 
at ISO*.. 

As a farther proof of the correctness of Goldschmidt’s view of the 
nitrosonaphthols as naphthaquinoadmes (Abstr., 1884, 1137), the 
authors have subjected these two isomerides to reduction. ^-Nvtroso- 
*-naphthol methyl ether gave /3-amido-c»-naphthol, 
fl6-nitroso-j3-naphthol methyl ether yielded a-amido-/3-naphthoL It is 
thus clear that. these compounds must be naphthoquinoximes, 
Ci 0 H 6 I NOMe, as if they were true nitroso-compounds, MeO*Ci 0 H«*NO, 
they must have yielded compounds of the formula MeO i O> ( >H$ v N'H*, 
when reduced. t: T. T. 

Ethylphenol. By G. Eebeea (Gazzetta, 14, 484—486).—In 
order to prepare ethylphenol by Liebermann’s process for the synthesis 
of phenols (Abstr., 1882, 171) equal molecular proportions of ethyl* 
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alcohol and phenol were heated with zinc chloride, and the product of 
the reaction, after suitable purification, was fractionally distilled. 
The greater part passed over between 204—215°, from one portion of 
which (Jb. p. 207—211°) was prepared an acetyl-derivative,. 

CeH^FtiOAc, 

boiling at 223—226*1°, and a sulphonic acid, whose barium salt gives 
Baumann’s reaction, common to paraetbylphenol and cresol; the other 
portions were converted into the ethyl ether, boiling at about 200°, 
and yielding, on oxidation, with permanganic acid, ethylparahydroxy- 
benzoic acid. From these results, it appears that the product of the 
above reaction consists of isomeric ethylphenol, of which the [1:4] 
derivative predominates. The author considers that the ethylphenol 
obtained by Auer (Abstr., 1884, 1002) was not a homogeneous sub¬ 
stance, and probably was not identical but merely isomeric with the 
^-ethylphenol obtained by Beilstein and Kuhlberg. V. H. V. 

Cnmyl Ether. By M. Fileti ( Gazzetta, , 14, 496—504).—In tbe 
course of tbe preparation of cumyl alcohol by the action of alcoholic 
potash on the corresponding aldehyde, a liquid of high boiling' 
point was obtained, the formation of which was ultimately traced to 
the presence of extraneous inorganic substances, in the course of the 
purification processes. The liquid in question was cumyl ether , 
(C 6 H<Pr^CH 3 ) 2 0, derived from the cumyl alcohol by dehydration^ 
This substance can, however, be more conveniently prepared T>y the 
action of sodium cumolate on chlorocymene, or by the distillation of 
cumyl alcohol with dilute sulphuric acid. Thus prepared cumyl 
ether is an oily liquid boiling at 350° with partial decomposition into 
cumaldehyde and cymene, a change which becomes complete at 370°. 
The product of decomposition was identified by the formation of a 
crystalline sodium hydrogen sulphite compound from the one, and the 
$&®saaatio| of cymenesulphonic acid from the other. It is observed that 
of the t#e isopropyl-groups originally present in the cumyl ether, the 
one remains unaltered, while the other is transferred into the normal 
propyl-group, as shown by the formation of cymene instead of iso- 
eymene. 

The author considers that the decomposition of an ether into an 
aldehyde and hydrocarbon thus, CH 3 R*O‘0H 3 R = R*CHO 4* R'CH 8 , 
may prove to be of general application; this change has already been 
observed in tbe case of benzyl and ethyl ethers by Cannizzaro and 
Liebig respectively. y, j-j, y 


Azoresorcinol and Azoresorufin. By H. Brunner (Ber., 18, 
580—591).—A reply to Weselsky and Benedikt (Monatsk Ohem., b] 
605), After a discussion of these investigators’ objections to tbe 
formulae put forward by Brunner and Kramer (Abstr,, 1884, 1335), 
and a careful comparison of tbe two sets of results obtained, the 
author maintains the correctness of his and Kramer’s formulae. 


L T T 

, Pipitzahoic Acid. By & Anschutz (Ber,, 18, 709—715).—. 
Ilpkahoic acid was discovered by Weld (Amalm, 95, 188), who 
Up, to it the formula C l5 H 20 0 3 . The author confirms this 
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formula. The acid melts at 102—103°, and can he sublimed; it is 
insoluble in cold, nearly insoluble in hot water, readily soluble in 
alcohol, ether, chloroform, carbon bisulphide, and benzene. It distils 
with steam. When distilled with zinc-dust, a small quantity of a 
mobile colourless liquid is obtained, but was not further investigated. 
Pipitzahoie acid appears to be a hydroxyquinone. Its metallic salts 
are decomposed by carbonic anhydride. It is reduced and dissolved 
by alcoholic sulphurous anhydride; on exposing the pale yellow solu¬ 
tion to air, oxygen is absorbed and pipitzahoie acid again formed. 
Pipitzahoie acid reacts with aniline to form a componnd of the 
formula CisHigCVNHPh; this crystallises in small prismatic violet 
needles, melts at 133—137°, and sublimes in steel-blue needles. The 
mother-liquors from, this compound contain the reduction-product 
(quinol) of pipitzahoie acid, which, on exposure to air, absorbs oxygen 
and precipitates the acid. Prom these results, it would appear that 
pipitzahoie acid, contains only one benzene-ring, that it is a hydroxy¬ 
quinone, and that there is as yet no evidence of the nature of the 
order of combination of the other elements, A. J. G. 

Derivatives of Pipitzahoie Acid. By B. Anschutz and W, 
Leather (J5er,‘, 18, 715—717).—Acetvlpipitzahoic acid, C 15 H 1Q 0 3 5x, is 
prepared by heating the acid with twice its weight of acetic anhydride. 
It. forms large colourless rhombic crystals; axial ratios— 

a : b : c = 0*62933 : 1: 084507, 

and melts at 115°. 

J Ethyl pipitzahoate prepared by the action of ethyl bromide on the 
$lver salt, forms small transparent crystals and melts at 141°. 

The j paratoluidine-derivative, Ci 6 Hi 903 *NH*CeH 4 Me, prepared by 
mixing alcoholic solutions of paratoluidine and the acid, forms bluish- 
violet needles melting at 132—134°. The orthotoluidine-derivative 
resembles its isomei'ide, and melts at 108—110°. 

Hydroxy'pipitzahoie acid, C 15 H 20 O 4 , is prepared by heating the alco¬ 
holic solutions of the aniline or toluidine derivatives after acidifying 
with sulphuric acid. It crystallises in lustrous reddish-yellow plates, 
melts at 129°, and dissolves in alkalis to violet-red solutions, from 
which it is reprecipitated by carbonic anhydride. It does not. react 
with aniline and its homologues. 

Pipitzahoie acid unites with bromine, forming a crystalline com¬ 
pound melting at 109—110°. A. J. G. 

Pipitzahoie Acid or Perezone. By P. Mylius [Ber, 9 18, 936— 
947 ; for previous note see this vol., p. 805).—Pipitzahoie acid is not, 
a true acid but a hydroxyquinone, containing the group G 9 Hn; the 
author suggests the name perezone , and expresses the constitution 
thus: CgHn’CeHaOaCOH). Perezone readily reacts with hydroxyl- 
amine, the product crystallising in flat, violet-brown needles, melting 
at 153—154°; this compound is named perezonoxime , 

c 9 h 17 *o 6 h 2 (OH)o:koh. 

It is insoluble in water, but yields purple-red solutions with ether, 
alcohol, chloroform, benzene, and with concentrated sulphuric acid, 

von, xlviil 3 g 
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and a blue-violet solution -with alkalis. When it is heated with 
hydrochloric acid, it does not yield hydroxylamine and perezone as 
might have been expected, but is converted into ammonia and 
hydroxyperezone. From this reaction it seems possible that perezone- 
oxime may not be an oxime, but the amide of an acid, C 15 H 19 CVNH 2 , 
the hydroxyperezone being in fact a sort of acid. Perezonoxime is 
very stable; it can be sublimed and may be boiled with aniline with¬ 
out decomposition. When the alcoholic solution is heated with 
stannous chloride, it becomes azure-blue and finally colourless, the 
product becoming blue again on oxidation with ferric chloride. 
Perezone reacts with bases according to the equation 

2C15H20O3 -f* HHgX — O15H22O3 4 " CisHigOs’iOLX, 

a portion of the perezone becoming reduced to hydroperezone. By 
the action of methylamine on perezone, a resinous mass is formed, and 
when this is separated and the solution treated with hydrochloric 
acid, methylamidoperezone, CisHigO^lSTHMe, is precipitated. This 
crystallises from alcohol in blue needles, melting at 112—114°, is 
insoluble in water, readily soluble in alcohol, ether, and in alkalis, 
also soluble in sulphuric acid, from which it is reprecipitated on 
dilution. All the compounds of perezone with primary bases are 
blue and their solutions purple-red. Anilidoperezone , CisH^CVNHPh, 
is obtained by heating an alcoholic solution of perezone with aniline. 
It melts at 188—139°, is insoluble in water, sparingly soluble in 
alcohol, readily in ether, light petroleum, benzene, glacial acetic acid, 
chloroform, and carbon bisulphide, dissolves sparingly in alkali, is 
insoluble in hydrochloric acid; concentrated sulphuric acid dissolves 
it with deep blue coloration, the solution becoming cherry-red on 
heating and then yellow. When the alcoholic solution is heated with 
stannous chloride, it becomes colourless, anilidohydroperezone being 
produced. Ortho- and para-toluidine react with perezone in the same 
way as aniline, the products being very similar to that just described. 
The orthotoluidine-derivative, CisHigCVHHCTHr, melts at 135—136°, 
and the paratoluidine compound at 133—135°. With metamido- 
benzoic acid, perezone yields a violet-red compound. 

Hydroxyperezone , C 15 H 20 O 4 , is obtained on boiling a solution of anilido* 
perezone in glacial acetic acid with dilute sulphuric acid. It forms 
yellowish-red scales, melting at 133—134°, is almost insoluble in water, 
readily soluble in alcohol, chloroform, glacial acetic acid, and benzene, 
more sparingly in light petroleum. When anilidoperezone is decom¬ 
posed by means of hydrochloric acid, the product retains some of the 
latter acid even after recrystallisation, and melts only at 165—168°, 
from which it appears that the hydrochloric acid is held in chemical 
combination in the unsaturated group C 9 Hi 7 . Hydroxyperezone is a 
feeble acid, is soluble iu alkalis, their carbonates, and in ammonia with 
violet coloration; the salts of the alkalis are very soluble, those of the 
heavy metals are mostly reddish amorphous precipitates. When the 
cherry red solution in concentrated sulphuric acid is heated at 60—80°, 
the colour changes to yellow, and on then diluting with water, pere- 
glume, CisHisOa, separates. This is moderately soluble in alcohol and 
ether, more readily in benzene and chloroform; it crystallises in pale 
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yellow needles or prisms, melting at 143—14^°. It may be reduced 
to a colourless phenol by treating its alcoholic solution with zinc 
and hydrochloric acid. Perezinone possesses feebly acid propei-ties-; 
the sodium (CuHnOsHa), potassium, and ammonium derivatives are 
very similar ; their solutions are readily decomposed by the carbonic 
anhydride in the air with separation of perezinone. The composition 
of the sodium salt shows perezinone to he a monobasic phenol, and 
since it results from the abstraction of H 2 G from hydroxy per ©zone, 
the latter must be assumed to contain two- hydroxyl-groups. In 
support of this, perezinone is found to give a garnet-red coloration 
with Millon’s reagent, whilst hydroxyperezone* gives a lemon-yellow 
colour (see Baumann, Ber,, 12, 1452). ' A. K. M. 

Action of Bromine on Eugenol. By L. Chasanowitz and 
C. Hell (Per., 18, 823—824).— Bibromeugenol dibromide , 

H0*C s HBr 2 (0'Me)O 3 H 5 Br 2 , 

is obtained by treating eugenol (1 mol.) with an excess of bromine 
(3 mols.). It crystallises in brilliant quadratic or short rhombic tables, 
melts at 118—119°, and is but slightly soluble in cold ether or alcohol. 
Zinc-dust acts very energetically on the hot alcoholic solution, dihrom- 
eugenol, HO’CeHfh^OMeJ^ySs, being formed; this compound is 
very soluble in alcohol, and by slow evaporation of the cold alcoholic 
solution, it is obtained in glistening prismatic crystals of the hexa¬ 
gonal system; it melts at 59°. When treated with bromine it yields 
the dibromide. A. P. 

HexaRydroxybenzene - derivatives and their Relation to 
Croconic and Rhodizonic Acids. By R. Nietzki and T. Benckiser 
( Ber. } 18, 499—517).—A method of preparing nitranilic acid was 
described by Hietzki (Abstr., 1884, 58), and the authors now bring 
forward the following modification : diacetylqninol (1 part) is added 
to nitric acid of sp.gr. 1*48—1*5 (6 parts), the temperature being 
maintained at about 10°; the mixture is then cooled to about ~8 ? , 
and sulphuric acid (6 parts) also at —8° carefully added, taking care 
that the temperature does not rise above 0° ; the, product is kept for 
some hours at —3° to 0% and the crystalline paste then poured on 
12—15 parts of crushed ice. The nitranilic acid which separates is 
collected and converted into the potassium salt. Nitramidotetra- 
hydroxybenzene has been described by Kietzki {loo. cit .) : its solution 
in potash becomes black on exposure to the air, from the formation 
of dipotassium nitramidodiJiydroxyquinone , N0 2 -C6(bfH 2 ) ( 0 K) 2 02 ; it 
crystallises in long black needles of coppery lustre. When its con¬ 
centrated solution is treated with hydrochloric acid, it becomes 
yellow, and the monopotassium-derivative, N0 2 *C 6 (ISrH a )(0K)(0H)02, 
separates in small orange-red prisms. 

When nitramidotetrahydroxybenzene is made into a paste with 
dilute hydrochloric acid, the mixture well coo-led with ice, and a 
concentrated solution of sodium nitrite gradually added, nitric oxide 
is abundantly evolved and a clear solution obtained, which deposits 

3 2 
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gold-coloured needles of a diazo-compound, G 6 H 4 ]S r a!N r 30 fl . This is 
moderately soluble in water, but is reprecipitated by the addition of 
alcohol; its aqueous solution is decomposed by boiling, and when the 
dried substance is heated, it explodes with great violence. 

Diamidotetrahydroxybenzene is obtained by warming nitramido- 
tetrahydroxybenzene with an acid solution of stannous chloride, and 
an excess of tin; it is also prepared from potassium nitranilate. The 
hydrochloride, C 6 ( 0 H) 4 (NH 2 ,HC 1 ) 2 , forms long colourless needles, 
very readily soluble in water, but precipitated from the solution by 
the addition of hydrochloric acid. The separated base at once becomes 
brown from atmospheric oxidation, whilst oxidising agents produce 
an almost black crystalline precipitate of di-imidodihydroxyqmnone , 
C 6 (ra) 3 (0H) 2 0 2 . If the hydrochloride is boiled with anhydrous 
sodium acetate and an excess of acetic anhydride, the acetyl-derivative, 
C 6 (OAc) 4 (NHAc) 2 , is formed, and crystallises in small colourless plates 
melting at about 240° with partial decomposition. On boiling this 
with concentrated hydrochloric acid, the amidoacetyl-groups appear 
to be eliminated, whilst the base formed is converted by oxidation 
into a crystalline di-imide. 

Attempts to prepare a diazo-derivative from diamidotetrahydroxy- 
benzene yielded the di-imide, and by further action a colourless 
crystalline substance, C6H 16 0i 4 , free from nitrogen. This compound 
is almost insoluble in water, alcohol, and ether, but crystallises from 
warm dilute nitric acid in microscopic needles; when heated with water, 
it is decomposed at about 90°, with evolution of gas and formation 
of a clear yellowish-brown liquid; it melts at about 95°, and gives off 
water (about* 34 per cent.) and carbonic anhydride (about 10 per 
cent.), the residue dissolving very readily in water to a reddish-brown 
liquid. When it is acted on by a strongly acid solntion of stannous 
chloride, a substance ( hexahydroxyhenzene ?) is obtained crystallising 
in long needles ; this is sparingly soluble in cold, somewhat more 
readily in hot water, and is precipitated from its solution by the 
addition of hydrochloric acid; sparingly soluble also in alcohol, 
ether, and benzene, the solutions rapidly assuming a reddish-violet 
colour on exposure to the air. Silver nitrate is instantly reduced 
in the cold; ferric chloride produces a transient violet colors 
tion; concentrated nitric acid converts the substance into the 
compound C 6 Hift0 14 ; by the action of phosphorus pentachloride at 
180—200°, perchlorethane appears to be produced (comp. Merz and 
Kuoffi, this Journal, 1876, ii, 511). On distilling the substance with 
zinc-dust, benzene was obtained-, a solid substance (? diphenyl) was 
simultaneously produced. By the action of acetic anhydride and 
fused sodium acetate on the hexahydroxybenzene, an acetyl-de rivative, 
C 0 (OXc) 8 , may be formed ; this is almost insoluble in alcohol, ether, 
and benzene, sparingly soluble in boiling glacial acetic acid, from 
which it crystallises in small, colourless, well-formed prisms contain¬ 
ing acetic acid of crystallisation; it melts at 203°. 

: When sodium carbonate is added to a saturated solution of liexa- 
tydroxybenzene, and a current of air passed into the liquid, the 
disodium-derivative of tetrahydroxyquinone, C«Na 2 H 2 0 65 separates; it. 
'fearsns stellate groups of needles of green metallic lustre. The barium- 
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derivative, C 8 BaH 2 0 6 , is also described. If potassium carbonate or 
hydroxide be employed instead of sodium carbonate, a compouad 
similar in appearance is obtained, but the oxidation appears to be 
more energetic. Nitric acid converts the sodium and potassium deri¬ 
vatives into the compound C 6 Hi 6 0u. 

The amount of carbonic anhydride evolved on heating the com¬ 
pound C s HieOu> at 100°, corresponds approximately with I atom car¬ 
bon to the molecule CaHisOu. The product yields a potassium salt, 
C & K 2 O s , crystallising in long dark yellow needles, and agreeing in 
composition and properties with Gmelin’s potassium croconate , the 
identity being confirmed by direct comparison. The same compound 
may also be obtained by the action of potash and atmospheric oxygen 
on tetrahydroxyquinone, or on hexahydroxybenzene, the carbon which 
is removed being converted into oxalic acid and perhaps partly into 
carbonic anhydride. The authors refer to the researches of Will 
(Anndlen , 118, 177) and of Lerch {Annalen> 124, 20), some of the 
compounds described by the latter being apparently identical with 
those above described, namely hexahydroxybenzene, tetrahydroxy¬ 
quinone, and the compound C 8 Hi 6 0i4, which were obtained by Lerch 
from the compound of potassium with carbonic oxide. When 
diamidotetrahydroxybenzene hydrochloride is boiled with potash, 
ammonia is given oft’, whilst a black crystalline substance separates, and 
on boiling this with water and evaporating with the addition of some 
potash, potassium croconate is formed. With regard to the constitu¬ 
tion of the compound C 6 Hi 6 0i 4 (Lerch’s oxycarboxylic acid), its relation 
to hexahydroxybenzene (the formation of one from the other by 
oxidation and reduction) may be compared to that of a quinone to a 
hydroquinone, and the authors in fact regard it as a compound of 
perquinone , C fi 0 8 , with 8H 2 0; G 8 0 8 + 8H 2 0 = CeH^Ou* In support 
of this view it is found that this substance can be reduced by sul¬ 
phurous acid, and that the sodium-derivative of the reduction product 
has the composition OeNasOe; by the action of nitric acid on the 
latter, C 6 Hi 6 0i4 is reproduced. The series, C 8 (OH) 6 , C 6 0 2 (0H)4, 
C 6 0 4 (0H) 2 , and C 8 0 8 is thus complete. The name triquinoyl is sug¬ 
gested for the last of these, and dihydrotjcydiqninoyl for the compound 
OA(OH)* The solution of sodium dihydroxydiquinoyl gives a red 
'precipitate with barium chloride,* the silver salt is reddish-violet, 
crystalline and insoluble. Tetrahydroxyquinone and dihydroxydi- 
quinol are believed to be Lerch* s dihydrocarboxylic and carboxylic 
acids. A. 3L M. 

Action of Nitrous Anhydride on Farabromaniline Nitrate. 

Bv V. Olivieri (Gazzetta , 14, 459—460).—In the course of the at¬ 
tempted preparation of parabromophenol from parabromaniline ni¬ 
trate through the intervention of the diazo-derivative, the nitrous 
anhydride being furnished from arsenious anhydride and nitric acid, 
nitrobromophenol was formed. This result was traced to the use of 
nitric acid of too high sp. gr., and to the production therefrom of 
nitric peroxide, which effected the nitration of the bromophenol. 
These results are in accordance with the observations of Stenhouse 
and Groves and of Lunge, that to obtain pure nitrous anhydride from 
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nitric acid and arsenions anhydride, concentrated nitric acid must not 
be used (comp. Trans., 1885, 457). Y. H. V. 

Nitroso-denvatives of Aromatic Amines. By 0. N. Witt 

(. Ber 18, 877—878).—The nitrosotetramethylphenylenediarnine hydro - 
chloride , C 6 H 3 NO(NMe 2 ) 2 } HCl, is obtained as a dark brownish-red 
precipitate on adding sodium nitrite to an acid solution of hydro¬ 
chloride of tetomethylphenylenediamine. It crystallises in dark 
red lustrous needles ; it is soluble in water, forming a deep red solu¬ 
tion. The free base Is obtained as a deep brown oil on decomposing 
the hydrochloride with sodium carbonate or hydroxide, and extracting 
the aqueous solution with ether. This nitroso-compound reacts with 
amines and phenols, producing colouring matters in a great variety 
of shades. Tetramethyltoluenediamine appears to form a similar 
nitroso-derivative. P. P. B. 

Action of Formaldehyde on Aniline. By L. Pbatesi ( Gazzetta , 
14, 35B—356).—Independently of Tollens (Abstr., 1884,, 988), the 
author has examined the action of formaldehyde on aniline, with a 
view of deciding whether the substances formed are analogous to the 
diamines isolated by Schiff, that is, homologues of etbylidene, or to the 
diamines isolated by Hofmann, that is, homologues of ethylene. In 
this paper it is shown that substances of the latter type are formed, 
and that as ethylene bromide and aniline form mono- and di-ethy- 
lenediphenyldiamine, together with a third base insoluble in alcohol, 
so formaldehyde and aniline produce mono- and di-methylenediphenyl- 
diamine and a third insoluble base. 

By mixing a dilute aqueous solution of oxymethylene with a large 
excess of aqueous solution of aniline, there is produced methylene- 
diphenyldiamine , CH 2 (brHPh) 2 , which crystallises in four-sided tables, 
melting at 49°, soluble in alcohol. It combines with hydrochloric acid, 
but the product is very unstable. If the aniline is not used in too 

HPh 

large an excess, dimet'kylenedipliemjldiamine , CH 2 <( CH 2 , is pro¬ 

duced, probably by the decomposition of methylenediphenyldiamme, in 
accordance with the equation 2 Ci 3 H u N 2 = ChHuNo -}- 20 6 H 7 H. This 
substance crystallises in prisms, -which melt at 140°, and has been de¬ 
scribed by Tollens under the name of anbydroformaldehydaniline 
(see above). There is also a third base, probably corresponding with 
Hofmann’s compounds, which is considered to be triethylenetriphenyl- 
iriamine; it ^sparingly soluble in alcohol and benzene, and has no 
definite pgint of fusion. The analytical results, at present incomplete, 
seem to indicate a composition expressible by the formula C 7 H 7 N, or 
some multiple of it. It is thus either isomeric or polymeric with 
dimethylenediphenyldiamine. V. H. Y. 

Biphenylamine-derivatives of Succinic Acid. By A. Fiutti 
(Gazzetta, ,14, 467—469).—The author has already showu that when 
diphenylamine is heated with phthalic acid, diphenylamine-phtbalein 
afed diphenylphthalamic acid are formed (Abstr., Ife84, 451). A 
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precisely similar reaction occurs between diphenylamine and suc¬ 
cinic acid or anhydride. The succinic acid homologue of the phthale'in, 
C H 

(NPh 2 ) 2 C<[_Q J>CO, crystallises in brilliant needles which melt at 

234°, and is less soluble in ordinary reagents than the phthale'in. By 
concentrated potash, it is reconverted into diphenylamine and suc¬ 
cinic acid; with nitric acid it yields nitro-derivatives, the potassium 
salts of which are violet. 

Diphenylsuccinamic acid , COOH^H^COhTPlh, crystallises in large 
rhombic laminae, which melt at 119°. Its alkaline salts are very 
soluble; its copper and nickel salts form green precipitates. The 
ferrous and ferric salts are yellow, and the cobalt red. The silver salt 
is precipitated from dilute solutions in a crystalline form. 

Derivatives of Diphenylamine-pMhalein. By A. Piutti 
(Gazzetta , 14, 470—472).—The diphenylamine-phthalein described 
by the author (Abstr., 1884, 451), may be conveniently prepared by 
the addition of phthalic chloride to a slight excess of the base. From 
the product of the reaction the unaltered diphenylamine is converted 
into the hydrochloride, and the mass boiled in alcohol, in which the 
phthale'in is practically insoluble. If diphenylamine-phthalein is 
heated with 2 mols. of phosphorus pentachloride at a temperature of 
100°, there is a considerable evolution of hydrogen chloride ; the mass 
is treated with benzene, and the residue therefrom is decomposed 
by water with production of two crystalline chlorinated compounds 
melting at 228* and 138° respectively. The former crystallises in 
glistening prisms soluble in alcohol and ether. The analysis indi¬ 
cated a composition C 3 2 Hi 6 Cl 20 7 (NPh 2 ) 8 , derived probably by the de¬ 
composition of the tetrachlorinated derivative COla'CsH^OC^NPhs)* 
with water, thus: 4C8H 4 Clj(NPh 2 )2 + 7H 2 0 = C l 3 Hi e Cl 3 07 (NP]i 2 V 
With nitric acid it forms nitro-derivatives, giving a violet coloration 
with alcoholic potash. The second substance, melting at 138°, is 
soluble in alcohol, ether, and benzene, but no analyses were made 
from want of material. V. OEL V. 

Benzoyl-derivatives of Aromatic Amines. By 0. Hess (Per., 
18, 685—688).—Michler has described a dimethylamidodibenzoyl- 
benzene as obtained by the action of benzoic chloride on dimethyl- 
aniline (this Journal, 1877, ii, 334). The author has entirely failed 
to obtain this substance, and finds that the reaction yields benzoyl- 
methylaniline, methyl chloride, and small quantities of parametk- 
amidobenzophenone. 

Benzoylmethylanilme , NTMePhEz, forms colourless crystals, melts at 
63°, is not readily volatile in steam, and is insoluble in water bufc 
soluble in the other ordinary solvents. It is also readily obtained by 
mixiug together methylaniline and benzoic chloride. When heated 
at 150° in sealed tubes with zinc chloride or hydrochloric acid, it is 
decomposed into methylaniline and benzoic acid. When nitrated, 
it yields a mononitro-derivative, CuHiaNCKNCk, crystallising in yellow* 
triclinic prisms, which melt at 111 0 , and a dinitro-derivative, 
CuHiiN 0 (N 0 2 ) 2 , crystallising in yellow needles and melting at 186°. 
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. Bmzoyleifiylmiline , NEtPhBz, is prepared by beating dietbylaniline 
with benzoic chloride in a reflux apparatus at 200°. It forms large 
crystals, melts at 60°, boils at 260° under 140 mm. pressure, is 
readily soluble in ether, alcohol, benzene, <fcc., but is insoluble in 
water. When heated with hydrochloric acid, it yields ethylaniline and 
benzoic acid. _ 

Benzoylmetkyl-cc-naphthylamine , NMeBz'CioH?, prepared by heating 
dimethy 1-a-naphthylamine and benzoic chloride in a reflax apparatus 
at 170—190°, forms colourless crystals, melts at 121°, and is readily 
soluble in ether, acetone, carbon bisulphide, and hot alcohol, sparingly 
soluble in cold alcohol. 

Benzoylmethyl-^~naphthylamine, CisH^hTO, prepared in a similar 
manner to the a-derivative, crystallises in lustrous, yellow plates, melts 
at 169°, and is more sparingly soluble in the above solvents than its 
isomeride. A. J. G. 

Action of Paramidodimethylaniline on Aldehydes. By G. 

Ntjth (Ber 18, 573—575).—This is a continuation of A. Calm’s 
work (this vol., p, 387). Salieylaldehyde gives with paramidodi¬ 
methylaniline white crystals of orth o - hydroxy benzy lideneamido-di- 
methylamline , OH*C 6 H 4 ’CE[ I N*C 6 H 4 *NMe 2 , which melts at 134°, and 
is easily soluble in alcohol and ether. Under similar conditions 
cuminaldehyde yields cumylideneamido-dimethjlaniline , 

c 3 h 7 -c 6 h 4 -ch : hr-c 6 H4-hrMe 3 , 

forming lustrous crystals easily soluble in alcohol and ether, and 
melting at 99°. Anisaldehyde yields paramethoxybenzylideneamido-di- 
methylaniline, which forms yellow crystals melting at 139°. Para- 
hydroxybenzaldehyde gives parahydroxybenzylideneamido-dimethylani- 
Une , crystallising in glistening yellowish scales which decompose at 
240°. Cinnamaldehyde forms yellow needles of phenylallijlidene- 
amido-dimetliylaniline, CHPh .* CH'CH I N*C 6 H 4 .lSTMe 2 , which melt at 
141°, and are sparingly soluble in cold ether, more readily so in alcohol. 
Piperonal yields piperonylideneamido-dimethylaniline, 

ch 3 : o a : c 6 h 3 -ch : hr •c 8 H 4 -NMe 2 , 

a white crystalline powder melting at 110°. L, T. T. 

Cyanogen Compounds of the Aromatic Diamines, By J. A, 
Bladiu. (Ber., 18, G66—674).—When cyanogen is passed into an 
alcoholic solution of [3:4] toluylenediamine, it is absorbed with evolu¬ 
tion of heat, whilst the liquid is coloured dark brown j after some 
days a crystalline, mass separates, from which by recrystallisation, 
treatment with animal charcoal, &c., an additive compound of the 

formula OgHiol^ = > is obtained. It crystal- 

Uses with 1 mol H 2 Q in pale-yellow fofms, melts at 242—244° with 
decomposition, but can be partially sublimed, and is readily soluble in 
alpohol and et^er, sparingly soluble in water. It is a strong base, 
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and forms two series of salts with 1 or 2 mols. of monobasic acids, 
the latter of which are decomposed by water into the monacid salts. 
The pure salts are best prepared by precipitating a concentrated 
alcoholic solution of the base with tbe respective acids. Hydrochlorides : 
O 9 H 10 lSr4,2HCl forms small colourless needles, which lose 1 mol. HC1 
when heated at 160°; OoHioN^HOl + 1-J-H 2 0 crystallises in groups 
of needles. Tlatinochlorides; CoH^I^jBkPtCle + 2H 2 0 forms minute 
yellow rhombic tables; (C 9 H 10 N 4 ) 2 ,HoPtC] 6 4* 2H 2 0 crystallises in 
yellow needles. The sulphate CgHioN^H^SCh + H 2 0 forms minute 
tables. 

When the cyanogen compound is heated with hydrochloric acid on 
the water-bath, a new substance, C 9 H 9 I7 3 0, probably 


C 7 H g < 


NH.C(^H) 

hr=C(OH) 


> 


is formed. This crystallises in flat needles, does not melt at 290°,- 
can be sublimed without decomposition, and is sparingly soluble in 
alcohol and water. It is a feeble base, forming unstable salts with 
1 mol. of monobasic acids. It is also soluble in aqueous potash, but 
is re precipitated from the solution by carbonic anhydride. 

When the compound C 9 H 10 ]Sr 4 is heated with water in sealed tubes 
at 150° for some time, it yields two new substances of the formulae 
C 9 H 8 hT 2 0 2 and CoH^O. The latter compound is isomeric with that 
last described; it crystallises in microscopic needles, commences to 
decompose at 240°, and blackens at 290°, but can be sublimed by care¬ 
ful heating. It is sparingly soluble in alcohol and water, but more 
soluble than its isomeride. It exhibits feebly acid and basic pro¬ 
perties. 

The substance C 9 H 8 N 2 0 2 is obtained from the compound O 9 H 10 I7 4 
or from either of the isomeric compounds C 9 Hi 0 N’ 3 O by heating with 
hydrochloric acid at 150°. It crystallises in long colourless silky 
needles, does not melt at 295°, and is sparingly soluble in water, more 
soluble in alcohol. It is an acid, but its salts are unstable. It seems 
to be identical with the dihydroxy toluq%inoxaUne y 


C,H 3 Me<^: q[oH}>’ 

obtained by Hinsberg (Abstr., 1883, 323, 1129; 1884,1052). 

By the action of cyanogen on orthophenylenediamine, the compound 

is obtained. It crystallises in rhombic tables, 

and can be sublimed, but does not melt at 280°. It closely resembles 
its homologue. The platwochlorides, C 8 H 8 lN 4 ,H 3 PtCl6 + 3H 2 0, 
crystallising in lustrous yellow plates, and (OsHsHO^HijPtOle +■ H s O, 
forming small yellow needles, were obtained. 

By the action of hydrochloric acid on the base at 100°, a compound 

NH-CfNHl 

of the formula C 6 H 4 < C(OH) ^ * s ^ orme ^ 5 ^ can be sublimed, 

does not melt at 280°, is very soluble in water and alcohol, and has 
both acid and basic properties. 
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Dihydroxyquinoxaline , C 6 Bl 4 <^ q^oH)^’ * S ^ orme< ^ ^y Seating 

either of the preceding compounds with hydrochloric acid in sealed 
tubes at 150°. It crystallises in long colourless needles, does not 
melt at 290°, and behaves as an acid. A. J. G. 

Mixed Observations. By H. Eckenroth ( Per 18, 516—518).— 
T, Action of Aniline , Ortho - and Para-toluidine , and of Naphthylamine 
on Diphenyl Carbonate. —When aniline and diphenyl carbonate are 
heated together for several hours at 150—180°, magnificent crystals of 
carbanilide, CO(17HPh) 2 , are produced, which are quite colourless 
after crystallisation from alcohol. Ortho - and para-ditolylcarbamide 
and dinaphthylcarbamide may be formed in the same way. 

II. Action of DipJienylcarbamide on Diphenyl Carbonate. —When 
these substances are heated together, a violent reaction sets in, whilst 
a strongly refracting liquid distils over, having the odour of phenyl 
eyanate; this solidifies, however, in a few days to a mass of crystals 
of phenyl phenylcarbamate, KHPh.COOPh, melting at 122° (uncorr.) 
A similar result is obtained with paraditolylcarbamide, but the dis¬ 
tillate takes longer to solidify, whilst the distillate from ortho-deriva¬ 
tive remains liquid, and yields only a small quantity of crystals ; the 
distillate from paraditolylthiocarbamide, on the other hand, separates 
at once into a liquid and a solid substance. 

III. Action of Carbonyl Chloride on Aldehyde.— The gas is passed into 

cooled aldehyde and the product repeatedly distilled, when etbylidine 
chloride is obtained boiling constantly at 60°. Paraldehyde behaves 
in the* same way. A. K, M. 

Action of jS-CMorethylenesulphonic Chloride on Aniline. 
By H. Letmann (Ber., 18, 869—872).—When an ethereal solution of 
aniline is treated with ^-chloroethylenesulphonic chloride, the hydro¬ 
chloride of phmyltauvine-anilide, ankydropkenyltaurine, phenyItaurine- 
anilide , and aniline hydrochloride are formed. The first of these com¬ 
pounds is separated from the mixture by extracting the ethereal solu¬ 
tion with dilute hydrochloric acid; it crystallises from alcohol con¬ 
taining hydrochloric acid in crystals, melting at 169°, and when 
decomposed by alkalis yields the base as an oil, which solidifies after 
some time, and melts at 74°. The formation of this compound is 
represented as follows :— 

CH 2 C1‘CH**S0 3 C1 + 4Phim 2 = iraPh-CH 2 -CH a *S0 2 NHPh + 

2NH*Ph,H01. 

When heated with hydrochloric acid in sealed tubes, the hydrochlo¬ 
ride of phenyitaurine anilide is resolved into aniline hydrochloride 
and phenyitaurine, which is identical with that described by Andreasch 
(Abstr., 1883, 665), and which the author has prepared by heating an 
ethereal solution of aniline chlorisethionate with aniline in sealed 
tubes at 130°. 

QTX 

Anhydrophenyttaurine, CH a < gQ 2 >C 6 H 5 lSr, is obtained by dissolving 
in benzene tbe residue left after evaporating tbe above-mentioned 
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ethereal solution; the benzene solution on evaporation yields a residue 
partly crystalline and part liquid. The solid portion when repeatedly 
crystallised from alcohol, yields anhydrophmijltaurine in large white 
crystals melting at 69°. It is not attacked by caustic alkalis, and 
when Heated in sealed tubes with hydrochloric acid, yields phenyl- 
taurine and other products. 

The liquid from which the anhydrophenyltaurine has been sepa¬ 
rated consists of the anilide of chloroisethionic acid, 

C H 2 C1* C By S O a * NHPh; 

it decomposes on distillation, and is converted by alcoholic potash into 
anhydrophenyltaurine; when heated with aniline, it forms the hydro¬ 
chloride of phenyltaurine anilide. 

/3-Chloroethylenesulphonic chloride reacts in a similar manner with 
toluidine and phenyldiamine, but not with dimethylaniline. 

P. P. B. 

Action of the Amines on Quinones. By T. Zincku (Per., 18, 
785—789). — Dianilido - quinoneanilide, C 6 HoONPli(NHPh) 2 , is pre¬ 
pared by treating. 1 part of quinone dissolved in glacial acetic acid 
with 2 parts of aniline; it crystallises in reddish-brown needles, melts 
at 202—203°, and dissolves in concentrated sulphuric acid with a 
blood-red colour; it is a feeble base ; the hydriodide forms a matted 
greyish mass ; the hydrobromide and hydrochloride are very soluble; 
the platinochloride cannot be obtained. 

The ethers of anilido-hydroxyquinoneanilide, 

C 6 H 2 ONPh(NHPh)*OIt, 

are obtained by heating the base with sulphuric acid and the respec¬ 
tive alcohols. The methyl ether crystallises in large brownish-red 
tablets, and melts at 188—189° ; its salts are mostly of a blue colour, 
very soluble, and difficult to crystallise. It forms a compound with 
trinitrophenol, obtained in brownish-violet crystals, melting at 188° ; 
the platinochloride is very soluble, and forms dark shining crystals. 
The ethyl ether crystallises in red tablets or prisms, and melts at 134°. 
The isobutyl ether forms fine red needles, and melts at 138° ; from this 
compound amlido-hydroxyqiimoneanilide, CeH 2 0NPh(!N‘JBLPh)*0H, iB 
obtained by treatment with very dilute alcoholic potash; it forms 
small scales, having a metallic lustre, and on heating is decomposed 
without melting; it is sparingly soluble in alcohol, but readily in 
acetic acid; its metallic derivatives are very soluble; the potassium 
and sodium compounds have been prepared as silky brown-coloured 
needles. 

If the anilido-oxy quinoneanilide he warmed with a very dilute 
solution of potash, until the dark-red solution becomes clearer, the 
addition of acids will precipitate blue crystals of anilido-hydroxy quinone, 
H 0 *C 6 H 2 02 *]NHPh; it is not very soluble in cold, but more so in hot 
alcohol, and also in glacial acetic acid; concentrated sulphuric acid 
dissolves it with a brown colour; it decomposes at about 2o0° without 
melting; the potassium and sodium-derivatives are very soluble; the 
silver-derivative forms a dirty reddish-brown precipitate. 

On treating dianilido-quinoneanilide with alcoholic potash at 100°, 
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a compound is obtained which crystallises in lustrous red needles 
melting at 191—192°; it is easily soluble in alcohol and benzene ; 
sulphuric acid dissolves it with green coloration, and the addition of 
water reprecipitates the unaltered compound; it forms salts with 
bases. Toluquinone yields a similar compound. A. P. 


Diazo-compounds. By P. Griess (Ber., 18, 960—966).— Chlorn -, 
hromoand. fluor-benzoic Acids .—These acids are best prepared by boil¬ 
ing diazobenzoic acid sulphate, C00H*C 6 H 4 *N 2 S0 4 H (1 part) with 
the respective halogen acids (8—5 parts), Other haloid substituted 
aromatic acids, such as metafiuorhippuric and orthofluorcinnamic 
acids, may be obtained in the same way. Orthofluorcinnamic acid, 
CaHtF-OK I CH*COOH, forms long, white, lustrous needles, very 
sparingly soluble in hot water, readily in cold alcohol. Previous 
observations of the author show that hydriodic acid reacts in the 
same way as the other halogen acids (Ber.\ 1, 190). 

Azonitromethanebenzoic acid, COOH*O 6 H4 , isr2 , 0H 3 *]SrO2.—The prepa¬ 
ration of this compound was attempted by Wald (Ber., 9, 893), but 
with no satisfactory result. The author obtains it‘thus : an aqueous 
solution of pure metadiazobenzoic acid nitrate is mixed with a dilute 
solution of nitromethane in an excess of potash, and in a short time 
hydrochloric acid is added, when pure azonitromethanebenzoic acid 
is thrown down as a yellowish-red precipitate. It is moderately 
soluble in boiling alcohol and ether, very sparingly in boiling water ; 
is almost tasteless, and detonates when heated. Its ammoniacal solu¬ 
tion gives a deep red-coloured precipitate with silver nitrate, and 
no precipitate with barium chloride. Azoacetoaceticbenzoic acid , 
COOH* 06 H 4 -l!l 2 *CHAc-COOII, is obtained by the action of meta¬ 
diazobenzoic acid sulphate on ethyl acetoacetate. It is almost 
insoluble in boiling water, readily soluble in hot alcohol, from 
which it crystallises in small scales or needles, which have a bitter 
taste ; when cautiously heated it melts, and at a higher temperature 
detonates, leaving a carbonaceous residue; the silver salt forms a 
bright yellow, amorphous precipitate. Azomalonicbenzoic acid , 

COOH-CsH^-CHCCOOH)^ 


obtained from metadiazobenzoic acid nitrate and ethyl malonate is 
readily soluble in hot alcohol, and crystallises in microscopic scales or 
needles. ■' 

When metaphenyleneoxamic acid, ISTHs'CeH^NH’GaOa'OH (this 
Journal, 1875, 269), is treated with potassium nitrite in the presence 
of an excess of hydrochloric acid, the diazo-compound 


CllSr 2 -C 6 H 4 ‘lS T H-C 2 O s -OH 

is produced. On treating the perbromide from this with ammonia, 

. . 

the acid || ^II*C6H 4 d!TH*C 2 0 2 «0H is obtained, crystallising in nearly 
W ■ 

white needles. When this new acid is boiled with concentrated potash 
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\ 

it yields metamldodiazobenzimide, || )>N , C 6 H 4 *NH 2j and oxalic acid. 

W 


Amidodiazobenzimide is a yellowish oil, baying an odour of benz- 
aldehyde; it is volatile in steam, dissolves readily in alcohol and ether, 
and yields crystalline salts; the hydrochloride, 0 6 H 6 bT4,H01,and platino- 
chloride are described. By the action of nitrous acid on a solution of 
the base in hydrochloric acid, a diazo-derivative (NaCeH^lSTaCl ?) is 
obtained which yields coloured azo-compounds with phenols and 
amines. By the action of stannous chloride on the compound 
ClN 2 , C 6 H 4 *]SrH* 0202 * 0 H, a substance, hTHa'NH’CeH^NH'CaOa’OH, is 
formed, crystallising in small, white grains, almost insoluble in boiling 
water, alcohol, and ether. When this is boiled with concentrated 
hydrochloric acid it gradually dissolves, with formation of oxalic acid 
and amidophenylhydrazine , Nft'CeHivNH-lSrHo; this forms a brownish- 
coloured, varnish-like mass* which is almost without odour, but has a 
strong bitter taste. It is readily soluble in alcohol and ether, and very 
sparingly in water; is very sensitive to oxidising agents, being at once 
decomposed by Fehling’s solution. Its hydrochloride is described. 

When a concentrated aqueous solution of diazobenzene hydrochloride, 
is mixed with an equal volume of strong hydrochloric acid, and then 
with a solution of stannic chloride, diazobenzene stannochloride , 
(PhNiClJaSnCJl*, separates in white scales, very sparingly soluble in 
alcohol and ether; it decomposes when heated with production of 
chlorobenzene; and when boiled with water it yields phenol, nitrogen 
being evolved. By long exposure to the air it undergoes change, the; 
greater part being apparently converted into paradiphenol, 


ho-c 6 h 4 -c 0 h 4 -oh. a. k. m. 


Reduction of Nitrazo-eompounds and Azonitrolic Acids. 

By J* V. Janovsky (Monatsh. Ghem ., 6, 157—167).— Dinitroazobenzene 
melting at 206°, was prepared by direct nitration of azobenzene, and 
is probably identical with a substance prepared by Gerhardt; its con-> 
stitution is [HO*: : NO* = 4 : 1 : 4]. By the action of ammonium 

sulphide in alcoholic solution, it becomes olive-green and then dark 
brown; addition of acid produces in each case a precipitate* 

The first product is yellow, crystallises well from acetone, and 
melts at 218°. It has feebly acid properties, dissolving in alkalis 
with a deep blue colour; its composition is N'O.^CflH^Na’OeH^NOH, 
and it is therefore a nitrolic acid. The second product of the reduc¬ 
tion is probably it forms dark red crystals. By 

still further reduction basic substances, probably diamidoazobenzene, 
<fcc., are formed. 

Mononitroazobenzme melting at 137°, was also prepared by direct, 
nitration. Heated with ammonium sulphide in alcoholic solution, 
the solution becomes first violet, , and gives with acids a yellowish 
precipitate which, like the two preceding substances, dissolves with a 
deep blue colour in alkalis; it is therefore a nitrolic acid, and its 
reduction to paraphenylenediamine and aniline show it to have the 
formula Ph*N 2 *OcH 4 NOH [N,: ETOH = 1; 4]; ife melts at 134°, 



790 


ABSTRACTS OF CHEMICAL PAPERS. 


During the nitration of azobenzene, other nitro-products are ob¬ 
tained if the temperature is high. Their examination is still incom¬ 
plete. H. B. 

Relations of Benzenylamidoxime-derivatives to the Benz- 
hydroxamic Group. By F. Tiemann and P. Kruger (Ber., 18, 
727-—752).—A continuation of the authors 9 work on the amidoximes 
(Abstr., 1884, 1325). Benzenylamidoxime ethyl ether, 

NH 2 *CPh : NOEt, 

is prepared by the action of sodium ethoxide and ethyl ether on an 
alcoholic solution of benzenylamidoxime. It crystallises in lustrons, 
white, rhombic plates, melts at 67°, and is nearly insoluble in water, 
readily soluble in alcohol, ether, benzene, and chloroform. It is in¬ 
soluble in alkalis, readily soluble in acids; the hydrochloride crystal¬ 
lises well. , 

Benzenylethoxime chloride , CPhCl! NOEt. By the action of sodium 
nitrite on benzenylamidoxime ethyl ether hydrochloride, there was 
obtained, not as was expected, a hydroxy-compound of the formula 
HOCPh ‘ NOBt, but the corresponding chloride. This is an oil boil¬ 
ing at 230° under the atmospheric pressure, and at 125° under a 
pressure of 45 mm.; it does not solidfy at — 10°. It is nearly insolu¬ 
ble in water, readily soluble in alcohol, ether, chloroform, benzene, 
and light petroleum. It is distinguished from all other imido- 
chlorides of analogous constitution by its stability towards water, 
alcohol, acids, and bases.. By heating with alcoholic ammonia at 
160—180°, it is reconverted into benzenylamidoxime ethyl ether, 

Mhyl benzhydroximafe , HOCPh I KOEt, is obtained, but only in an 
impure state, by the action of sodium nitrite on the sulphate of 
benzenylamidoxime ethyl ether, the liquid being continuously shaken 
with ether during the reaction, to remove the product as fast as it is 
formed. It forms an oil, rapidly decomposed by water into benzoic 
acid and etbylhydroxylamine. Alkalis partly convert it into a con¬ 
densation-product. 

Benzenyleihoximido-eihyl ether, EtOCPh I NOEt. By the action of 
alcoholic potash on benzenylethoxi me, chloride, benzoic acid and ethyl- 
hydroxylamine are formed; if, however, the chloride is dissolved in 
absolute alcohol aud treated with sodium ethoxide, benzenylethox- 
imido-ethyl ether is obtained. It is an oil boiling at 238° (uncorr.) 
under atmospheric pressure, and at 128° under 40 mm. pressure. It 
is insoluble in water, readily soluble in alcohol and ether. Its alco¬ 
holic solution, when heated, is decomposed into ethyl benzoate and 
ethylhydroxylamine. Alcoholic ammonia at 160—180° converts it 
into benzenylamidoxime ethyl ether. It is identical with Lossen 
and Zanni’s ethylic a-ethylbenzhydroxamate (this Journal, 1877, 
188); 

The greater part of the paper is devoted to the consideration of the 
constitutions of these and allied substances. A. J. G, 
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Crystallised Methyl-violet. By A. W. Hofmann ( Ber ., 18, 767— 
771). —This substance occurs in commerce. It can be prepared by 
treating dimethylaniline with a chlorinated methyl formate in pre¬ 
sence of aluminium chloride, and seems to be identical with one of 
the products of the action of carbonyl chloride on dimethylaniline. 
It crystallises in hexagonal forms, axial ratio a ; c = 1 : 0*4915; 
observed faces, P, ooP; the crystals are opaque and have a peculiar 
brownish-green metallic lustre. It dissolves in water and alcohol 
with deep violet-blue colour. The analytical results show that it 
most probably is hexamethyljoararos aniline hydrochloride, 

C^HnMee^HCl. 

The platinochloride, (Ci 9 H, 2 Me6N’3Cl)‘>,3PtCli, is obtained as a 
crimson-red crystalline precipitate. When treated with aqueous 
ammonium sulphide, the hydrochloride yields a Zeitco-base, Ci 9 Hi 3 Me 6 N 3 , 
crystallising in long needle's and melting at 173°. This melting point 
agrees with that of the leuco-base obtained by O. Fischer from the 
hexamethylrosaniline salt. A. J. G. 

Preparation of Metanitroeinnamaldehyde. By F. Kinnelin 
{Ber., 18, 483—485).—Attempts to prepare this compound by heat¬ 
ing metanitrobenzaldehyde with acetaldehyde, water, and soda, in 
the proportions given by Piene for the preparation of cinnamalde- 
hyde (Abstr., 1884, 1345), resulted in the production of only a small 
yield of metanitroeinnamaldehyde, and still poorer results were 
obtained by Baeyer and Drewsen’s method (Abstr., 1884, 58). A 
yield equal to 50 per cent, of that required by theory, may, however, 
be obtained as follows :■—100 grams of metanitrobenzaldehyde are 
dissolved in 2 litres of alcohol, 4 litres of water added, and the turbid 
liquid at once mixed with 35 grams commercial acetaldehyde and 
70 gleams of a 10 per cent, soda solution. The reaction commences at 
once, and is complete in 12 hours. The nitrocinnamaldehyde is freed 
from adhering oil, washed with water, dried at 30—40°, and finally 
washed with a little ether and crystallised from hot aqueous alcohol. 
It melts at 116°, is sparingly soluble in hot water, in cold alcohol, and 
in ether, readily in benzene and glacial acetic acid ; it crystallises from 
liot water in long slender needles and from alcohol in long thin 
prisms. The phenylhydrazine-derimtive , CieHisN^Os, forms garnet- 
red plates melting at 160°; the anilide is an oil, the hydrochloride of 
which forms yellow needles. Metanitroeinnamaldehyde combines 
with 2 mols. bromine to form an unstable oily additive compound, and 
on warming this with a solution of sodium acetate, hydrogen bromide 
is eliminated, and a crystalline, compound, C & H 6 BrN0 3 , is produced; 
this forms long slender needles melting at about 90°. The phenyl- 
hydrazine-derivative, Ci 5 Hi 2 N 3 Br 02 j crystallises in lustrous golden- 
yellow scales, melting at 120°. A. K. M. 

Action of Aldehyde on Metanitrobenzaldehyde. By O. F. 
Gohring {Ber., 18, 719— 721).—'The author dissents from Kinkelin’s 
statement (preceding Abstract) that a very bad yield of metanitro- 
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cinnamic acid is obtained by the action of aldehyde on metanitrobenz- 
aldehyde, according to Baeyer and Drewsen’s method (comp. Abstr., 
1884, 58), and states that in his hands the method gives nearly 
quantitative results. 

Metanitrcrphenyllactic aldehyde, 170a*C6H4*OH(OH)'CH2*OOH, ob¬ 
tained as an intermediate product, crystallises in concentrically 
grouped, colourless needles, decomposed on heating at 100°, readily 
soluble in ether, sparingly in alcohol, insoluble in water. When boiled 
with water it is converted into metanitrocmnamaldehyde; the 
author’s description of this latter substance agrees with, that given 
by Kinkelin. A. J. Gk 

Occurrence of Benzoic Acid in Coal-tar Oils. By K E. 
Schulze (Ber., 18, 615—617).—The author has isolated benzoic acid 
from the high fractions obtained in the separation of the higher 
phenols from coal-tar. . L. T. T. 

Conversion of Ethyl Carbanilate into Amidobenzoie Acid. 
By W. Hentschel (Ber., 18, 977—981).—The author has shown that 
the action of sulphuric acid on carbanilide yields sulphanilic and 
amidosulphobenzoic acids (Abstr., 1884, 1016). The temperature 
required for this reaction is about 100° ; if it be raised a little above 
this, carbonic anhydride is evolved, and sulphanilic acid alone ob¬ 
tained. Owing to the difficulty of separating the amidosulphobenzoic 
from the sulphanilic acid, experiments were made with the view of 
obtaining the former acid by itself. Phenylearbamide dissolves in 
fuming sulphuric acid with considerable evolution of heat, but the 
product contains both the above acids. The action of sulphuric acid 
on methyl carbanilate yields, however, the desired result. The car¬ 
banilate is best obtained by agitating aniline and methyl chlorofor- 
mate with water; it is dissolved in fuming sulphuric acid, the pro¬ 
duct poured into water and converted into lead salt. Methylamido - 
sulphoben-zoate h7H2*CeH 3 (C00Me)*S0 3 H, • forms prismatic crystals, 
readily soluble in water and alcohol it melts at 188° with evolution 
of carbonic anhydride and formation of sulphanilic acid. Sulphuric 
and hydrochloric acids at 150° also decompose it with formation of 
the same products. A. K. M. 

Methylformylorthamidodilorobenzoic Acid and Methyl- 
pseudochlorisatin from Metacbloroqninoline Methyl Chlo¬ 
ride. By W. La Coste and J. Bobewig (Ber., 18, 428—432).—With 
the view of ascertaining the position of the chlorine-atom in the meta- 
chloroquinoline obtained from metachloraniline (Abstr., 1884, 1196), 
the authors have oxidised metachloroquinoline methyl chloride by 
means of potassium permanganate (compare Claus and Grlyckherr, 
Abstr., 1883, 1009), but the experiments are not yet complete. The 
oxidation-product is filtered, acidified with hydrochloric acid, and 
allowed to remain for 12 hours. The crystalline precipitate contains 
: meihylformylorthamidochlorobenzoic acid, 

0i j COOH*C 6 H 3 ChNMe*COH [COOH: NMeCOH =1:2], 
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and wietliylpseudochlorisatin , C 6 H 3 Cl<^j- e ]>CO, The first-named 

compound crystallises in scales or needles, melts at 201—202° with 
decomposition, dissolves readily in hot alcohol, in alkalis, and alkaline 
carbonates, sparingly in ether and chloroform, and only to a slight 
extent in boiling water. When boiled with a little dilute hydro¬ 
chloric acid, it yields formic and methylamidochlorobenzoic acids , whilst 
concentrated hydrochloric acid converts it into carbonic anhydride 
and metachloromonomethylamftine, the hydrochloride of which forms 
large, transparent, four-sided plates or stellar groups of needles, melt¬ 
ing at 164°; the free base is a colourless oil boiling at about 240°. 

MetJiylorthamidochlorobenzoic acid , NHMeUeHsClUOOH, is most 
readily obtained by heating the formyl-derivative with alcoholic 
potash; it is very sparingly soluble in water, readily in alcohol, and 
crystallises in slender, white needles melting at 178° ; the alkali salts 
dissolve readily in water and alcohol, 

Methylpseudochlorisatin is sparingly soluble in cold, somewhat 
more, readily in boiling water, in alcohol and ether, and very readily 
in chloroform. It crystallises in long, red, silky needles, resembling 
alizarin, melts at 191°, and may be sublimed without decomposition. 
It yields the indophenine reaction with coal-tar benzene and sulphuric 
acid. It is almost insoluble in cold solutions of alkaline carbonates, 
sparingly soluble in dilute ammonia, readily in caustic alkalis with 
bright yellow coloration ; it possesses only feebly acid properties, car¬ 
bonic anhydride precipitating it from its solution in baryta-water. 

A. K. M. 

Action of Phenylbromacetic Acid on Ethyl Acetate and Deri¬ 
vatives of Phenylacetosnccinic Acid. By A. Weltner {Ber., 
18, 790—795; comp. Abstr., 1884, 746).—The second possible phenyl- 
acetosuccinic acid is prepared by treating sodium phenylbromacetate 
suspended in alcohol with an equivalent quantity of ethylic sodaceto- 
acetate; it forms lustrous scales, melts at 128°, and is easily soluble in 
alcohol. Unlike its isomeride, it is a stable compound, and forms stable 
salts. The silver salt , CuH-jOsAg, forms granular crystals ; it may be 
heated at 200° without any evolution of carbonic anhydride; on heating 
it with barinra hydroxide phenyllsevulinic acid is formed. By the action 
of sodium amalgam, it is converted into plienylvalerolacetocarboxylic 

add , crystallises in quadratic 

scales, and melts at 167*5°. The barium and silver salts are readily 
soluble in water. The calcium salt was also prepared. By heating 
the acid with barium or calcium hydroxide, it is converted into the 
bibasic acid , HO'OHMe'CH(COOH)*CHPh*COOH; salts of this acid 
are only stable in alkaline solutions, as on heating the solution of the 
pure salts, they are decomposed with formation of a monobasic lactonic 
acid. 

Phenylhydrazine compounds may he prepared both from ethylic 
phenylaeetosuccinate and from phenyllsevulinic acid. Thus on heating 
the alcoholic solution of phenylaeetosuccinic acid with phenylhydra¬ 
zine acetate, the compound, CasHaa^aO*, is precipitated in thin scales 
•which may be recrystallised from alcohol; it melts at 149 c . The 
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phenyllcevulinic acid hydrazine compound , OuHia^O^ is obtained fn a 
similar way in matted needles; it melts at 140° : both these hydrazine 
compounds are acted on by light, turning a dark brown colour, and 
becoming semi-fluid. By the action of alcoholic ammonia on phenyl- 
acetosuecinic acid in a sealed tube, two compounds are formed; one 
crystallises in brilliant prisms which melt between 260° and 270°, 
and has the composition CisHi 8 N*Os ; it dissolves slowly in dilute soda, 
with evolution of ammonia, and an acid, Ci 2 HnN 0 3 , crystallising in 
needles, and melting at 148—149°, is produced. The other acid, 
formed by the action of ammonia on phenylaeetosuccinic acid, crys¬ 
tallises in long, silky needles; it melts at 128—129°, and is soluble in 
concentrated hydrochloric acid ; if heated with barium hydroxide/ it 
gives off carbonic anhydride and ammonia, and yields phenyllsevulinic 
acid; its composition is probably Ci3H 15 H0 3 . A. P. 

Action of Light on Nitrocumic Acid. By P. Alex^efp (/. 
Russ. Ghem. Soc ., 188-5 [1], 112—114).—Paterno and Pileti (Abstr., 
1876, i, 595) found nitrocumic acid to be converted by light into a 
bright red substance insoluble in benzene, but soluble in alkaline solu¬ 
tions. The author states that by reducing the red compound with 
zinc-dust and potash, or with sodium amalgam, a colourless solution 
is obtained, which, on treatment with acids, yields a white amorphous 
precipitate, rapidly becoming red in contact with air, and then ex¬ 
hibiting a close resemblance to the original red compound. Hence 
nitrocumic acid gives under the influence of light a true colouring 
matter. Presuming that the process under consideration might he 
analogous to the action of sulphuric acid on some nitro-compOunds, 
and consist in an oxidation of the tertiary hydrogen of the isopropyl 
at the expense of the nitro-group, and subsequent condensation of the 
nitro-product formed (Abstr., 1884—Lifschutz, 1187, and Brunner 
Kramer, 1354), the author intends studying the behaviour of 
different nitro-compounds towards light. Thus far he has been able 
to observe that light acts in much the same manner as on nitrocumic 
acid, on its aldehyde, nitrocumol, and its ethyl ether, the latter yielding 
a compound apparently identical with that formed by passing hydrogen 
chloride through an alcoholic solution of the red product from nitro¬ 
cumic acid. Nitrohydroxycumic acid, containing hydroxyl in the 
place of the tertiary hydrogen of nitrocumic acid, is not acted on by 
light. A. T. 

ParamtrobeBzoylacetic Acid. II. By W. H. Perkin, Jun., and 
Gr. Bellenot (Per., 18, 951—960; comp. Abstr., 1884, 1023). When 
sodium ethylate is added to ethyl paranitrobenzoylacetate dis¬ 
solved in a little absolute alcohol, the sodium-derivative 

HO s -0 6 H 4 -0O*CHKa-CO0Et 

is produced. It is very stable, behaves like the salt of an acid, and 
can be crystallised from water. When treated with ethyl iodide, it 
yields ethylic eiJiylparanitrohenzoylacetate, KO 2 * 0 6 H 4 ' 0 O*CHEt*COOEt, 
which forms colourless nacreous scales, melting at 39—40°. All 
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attempts to prepare ethylparanitrobenzoylacetie acid failed. Ethy lie 

dig aranitro b enzoy Isuccmate, 

N02*0 6 H 4 'CO*0H(COOEt)-CH(COOBt)CO*C 6 H4*lSrO2, 

is prepared by gradually adding iodine, dissolved in pure ether, to 
finely powdered ethyl paranitrobenzoylsodacetate, and vigorously 
agitating; the excess of iodine is removed by the addition of a few 
drops of sulphurous acid, the sodium iodide filtered off, and the ether 
evaporated; the product crystallises from dilute alcohol in colourless 
crystals, melting at 180°. When its solution in dry ether is treated 
with an ethereal solution of sodium ethylate, a white amorphous pow¬ 
der (probably NOa-0»H 4 -00-ONaCOOOBt)-ONa(OOOBt)00-0«H 4 -ISrOO 
separates. In order to prepare ethyl f paranitrobenzoyltetramethijlene - 

carboxylate , CH 2 <^Qg 2 >C<QQ^^' 4 paranitrobenzoyl- 

sodacetate (10 grams) is heated with trimethylene bromide (8 grams) 
and alcohol (30 grams) in a sealed tube for 3—4 hours at 100°; 
sodium (0*9 gram) dissolved in a little absolute alcohol is added, and 
the heating continued for some length of time; the alcohol is then 
distilled off, water added, and the product extracted with ether. It 
forms magnificent, bright yellow, monoclinic crystals melting at 
62—63°. Paranitrobenzoyltetramethylenecarboxylic acid crystallises 
from benzene in short, thick prisms, melting at 172°; its salts are 
very stable. Ethyl allylparanitrobenzoylacetate , 

NO 2 ‘0 6 H 4 -CO-GH(C 3 H 5 )-COOEt, 

is obtained by heating ethyl paranitrobenzoylsodacetate (10 grams) 
with allyl iodide (11 grams) and alcohol. It melts at 45—46°, crystal¬ 
lises from dilute alcohol in colourless, silky scales, and is decomposed by 
potash into paranitrobenzoic acid and other products. Ethyl paranitro- 

CH 00*0 TT .Xfo 

benzoyltrimethyleneearboxylate , 2 , is produced 

by heating ethyl paranitrobenzoylsodacetate (10 grams) with ethylene 
bromide (9 grams) and alcohol for two hours at 100°; 0’5 gram sodium 
dissolved in absolute alcohol is then added, and the whole again heated 
for two hours at 100°. The purified product forms large, golden-yellow 
prisms, melting at 84°. Its formation takes place in the same way as 
that of ethyl paranitrohenzoyltetramethylenecarboxylate. The free 
acid crystallises in colourless needles, melting at 176°; the silver salt, 
CnH 8 ls T 0 5 Ag, is obtained as a white, amorphous precipitate. 

A. K. M. 

Fhosphorsellinie Acid. By H. Schiff (Annalen, 228, 56—72). 
—Pure orsellinic acid dissolves in phosphorus oxychloride, forming a 
yellow solution. If the liquid is gradually raised to a temperature of 
90°, its colour changes to brown, violet, green, and finally indigo. 
When the evolution of hydrogen chloride ceases, the crude product is 
poured into ice-cold water. The phospborsellinie acid is then deposited 
as an indigo-coloured powder. It is purified by solution in water and 
reprecipitation with hydrochloric acid or sodium chloride. The dry 
compound resembles indigo in appearance. It is soluble in alcohol 
and in water with an intense blue coloration. It is precipitated from 

3 h 2 
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its* aqueous solution by the addition of one-tenth the volume of hydro¬ 
chloric acid, and also by sulphuric acid and certain salts of the alkali 
metaK Phosphorsellinic acid dissolves in lime and baryta-water* and 
in solutions of the caustic alkalis, yielding a soluble salt of a violet-red 
colour. With a solution of basic lead acetate, phosphorsellinic acid 
produces a violet precipitate of the composition G 4 oH 23 Pb?p 40 2 4 , If 
this precipitate is digested with a solution of basic lead acetate, it is 
converted into a greyish-violet basic salt, C4oH25(Pb*OH) n P 4 024. 
Acetophosphorsellinic acid , C 40 H 33 AC 3 P 4 O 24 , lyields an amorphous lead 
salt, O40^25^053(Pb*OH!)gP 4 O 24 * 

Boiling aniline dissolves phosphorsellinic acid, and converts it into 
an anilide, O^Hsi^HPh^PiO^which is soluble in alkalis, and unites 
with metals to form salts. 

Paraphosphorsellinic acid , P 2 (C 8 H 6 04 ) 5j is a green powder, less soluble 
in water than the blue phosphorsellinic acid. The salts which the 
metals of the alkalis and lead form with this acid are yellow in colour, 

w. c. w. 


An Amide of Gallic Acid. By H. Schiff and E. Pons (Per., 18, 
487—490).—The authors refer to the preparation of gallamide by the 
action of ammonia on tannin in an atmosphere of hydrogen, &c. (see 
Schiff, Abstr., 1883, 335, and Etti, 1884, 1355), but they prefer the 
older method of Knop, who employed ammonium sulphite. Knop’s 
formula, G e H 2 (OH) 3 CO , !N'H 2 + 1^H 2 0, for gallamide is confirmed. 
When anhydrous, it melts at 243°, and decomposes at 245° with 
evolution of gas. An acetyl- derivative, C 6 H 2 (OAc) 3 *CONH 2 , has been 
obtained, and forms nodular crystals which are stable in a vacuum, 
but change colour on exposure to the air; it does not melt sharply, 
but is completely liquid at 150°; it is soluble in alcohol, acetic acid, 
and in water, sparingly in boiling benzene, and is almost insoluble in 
ether and chloroform. When heated with sulphuric acid and a few 
drops of alcohol, ethyl acetate is produced, whilst with sulphuric acid 
alone it yields rufigallie acid. A copper-derivative of gallamide, 
HG*CeH 2 ( 0 2 Cu)* 00 NHo, is obtained by precipitating an alcoholic 
solution with alcoholic copper acetate. An attempt to prepare the 
corresponding lead compound gave a product which appeared to be a 
mixture of C 7 H ft Pb$T 04 and (C 7 H 4 N 04 )>Pb 3 . On treating the metallic 
derivatives with ethyl iodide, no characteristic products could be 
obtained. 

Gallamide dissolves in warm benzaldehyde, and reacts with it above 
150° with separation of water ; on heating the product with an acid, 
benzaldehyde is re-formed. Resinous products are obtained by the 
action of chloroform on alkaline solutions of gallamide, 

A. K. M. 


Fhthalylaspartic Acid. By A. Pxtjtti ( 0azzetta , 14, 473—478). 
—PhthaKc anhydride forms with aspartic acid plitlialylaspartic acid, 
C00H*CH 2 *GH(C00H)N :C20 2 :G 6 H4, with elimination of 1 mol. H 2 0. 
This substance crystallises in tufts of prisms, melting at 233°; it is 
decomposed into its constituents when heated with hydrochloric acid; 
%*the prolonged action of aniline it is converted into phenylphthal- 
‘lemaA phenylaspartic phenylimide, the latter of which crystallises in 
needles, melting at 263°. 
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. By the action of diphenylamine on phth alyl aspartic acid two isomeric 
phthalyldiphenylasparagines , OONPh 2 , C 2 H 4 (COOH)\N’ l C 2 0 2 ’ CA, 
are produced, and can be separated from one another by fractional 
crystallisation from alcohol. One of the modifications crystallises in 
tufts of needles containing 2 mols. H 2 0, and melts at 112°, but when 
anhydrous at 180°; its silver salt is precipitated in the flocculent form 
but becomes crystalline; it is decomposed by the action of ammonia 
without forming a stable salt. The other modification crystallises in 
rhombic prisms which melt at 203°, its silver salt forms an indistinctly 
crystalline mass; an ammonium salt, stable at 100 °, can be obtained. 
The former, when decomposed, by ammonia, yields diphenylaspara- 
gine, G 0 NPh 2 w 0 2 H 4 (hrH 2 )*C 00 H, together with phthalyldiphenylamiu- 
usparteiu , crystallising in long silky needles, melting at 273°, the 
nitro-derivative of which forms a violet potassium salt, decomposed 
by water; the phthalyldiphenylaminasparte'in is also produced by 
heating the phthalyldi phenyl asparagine. In like manner, the modifi¬ 
cation melting at 203° yields an aspartem, but the quantity of sub¬ 
stance at the author’s disposal was too small to determine whether it 
was identical or isomeric with the asparte’in described above. 

V. H. V. 

Phthalyl-derivatives. By W. Roser (Per., 18, 802—806).—By 
the action of phenylhydrazine on benzoylacetocarboxylic acid, the 

compound CO<C^ 6 p| 1 ^G*CH 2 *COOH is obtained, together with the 

phenylhydrazine compound of acetophenonecarboxylic acid. The 
former crystallises in lustrous plates, melts at 160° with evolution of 
carbonic anhydride, is sparingly soluble in water, readily soluble in 
alcohol and alkalis, and behaves as an acid. The calcium salt, 
(G ie HiiNr 2 03 ) 2 Ca -f 3H 2 0, crystallises in matted needles; the barium 
and silver salts are also described. 

Acetophenmecarboxylic p heny Iky dr azide , crystallises in 

tables or prisms, melts at 102 °, and is readily soluble in alcohol. 

Uthylenebemoy Icarboxylic phenylhy dr azide, C 30 H 22 N 4 O 2 , crystallises 
in short prisms, melts at 236—237°, and is insoluble in water, sparingly 
soluble in alcohol, readily soluble in acetic acid. 

Pkenylhydra£ine-fi-benzQylpropio-orthocarboxyUc add , 

C0 <&ph> CCH8 ‘ CHa ' C00H » 

is prepared by the action of phenylhydrazine on the double lactone 
derived from the acid. It crystallises in needles, melts at 210°, and, 
yields well-characterised salts. The calcium salt, (CnH^lS^Os^Ga -K 
3H 2 0, crystallises in needles; the silver and barium salts are also de¬ 
scribed. 

The phenylhydrazine compound of orthobenzoylbenzoie acid, 
C 20 H 14 N 2 O, forms small needles, melts at 180—182°, is sparingly 
soluble in alcohol, insoluble in water and aqueous soda. 

A. J. G. 

Diphthalyl. By C. Graebe and H. Schmalzigaug ( Annalen , 228, 
126-^140).—In a previous communication (Abstr., 1882, 1298), the 
authors pointed out that diphthalyl is a dilactone, and that its vapour- 
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’ density agrees with the formula CO<^q^>C I C<^^>CO. The 

substance which Ador (Annalen, 164, 229) obtained by the action of ( 
phosphorus pentachloride on diphthalyl is an additive, not a substitu¬ 
tion product. This chloride is analogous to the bromide Ci 6 H 8 04 Br 2 , 
previously described by the authors ( loc. cit.) . It melts at 245°, and 
is soluble in chloroform. 

DiphtlialyUadonic acid , CO<^q^>C I C(OH)*C 6 H 4 *COOH, is 

formed on warming diphthalyl with alcoholic potash in a flask from 
which the air is excluded. On the addition of hydrochloric acid, 
diphthalyllactonic acid is precipitated. The acid decomposes between 
200° and 220°, yielding diphthalyl. It dissolves in alkalis, and the 
solutions rapidly oxidise on exposure to the air, forming diphthalic 
acid. 

A solution of ammonium diphthalyllactonate is decomposed by heat M 
and a substance of the composition CieHgKOg is deposited. This com¬ 
pound is soluble in alcohol, ether, chloroform, and in hot acetic acid. 

On reduction with zinc-dust in alkaline solution, diphthalyl yields 
the hydrodiphthalyllactonic acid, which Wislieenus (this vol., p. 57) 
recently obtained from phthalic anhydride. W. C. W. 

The Constitution of Isuvitic Acid. By J. Schreder 
Ghem 6,168—171).—When this acid is oxidised with potassium per¬ 
manganate, it yields orthophthalic acid; consequently isuvitic acid 
contains not three, but two side chains, and these in the ortho-posi¬ 
tion ; this is further proved by fusing isuvitic acid with potash, when 
orthotoluic acid is obtained. These results show that isuvitic acid is 
identical with the phenylacetorthocarboxylic acid prepared by Wisli- 
cenus (this vol., p. 532). H. B. 

Action of Phenylhydrazine on Sulphinic Acids. By 
Escales (Ber., 18, 893—898).—When an aqueous solution of phenyl¬ 
hydrazine hydrochloride is heated on a water-bath with benzene- 
solphinie acid, crystals separate out, which consist of a mixture of 
benzene disulph oxide, PhS*S0 2 Ph, and phenylhenzene sulphazide , 
NHPhdSTHSOjPh, identical with that described by Fischer (Abstr., 
1878, 309) and Koenigs (ibid., 219). These compounds are easily 
separated, the former being soluble in ether, whilst the latter is in¬ 
soluble. The reaction is analogous to the decomposition of benzene- 
sulphinic acid under similar conditions into benzene disulphoxide and 
benzenesulphonic acid. 

Phenylhydrazine benzenesulphinate is formed by mixing ethereal 
solutions of phenylhydrazine and benzenesulphinic acid. It crystal¬ 
lises from water in thin shining leaflets melting at 130—131°. It is 
soluble in hot water and sparingly soluble in hot alcohol, but insoluble 
in ether, chloroform, and carbon bisulphide. 

Phenylhenzene sulphazide and sodic hydroxide reduce Fehling's 
solution in the cold. When this compound is heated with sodium 
hydroxide, it is resolved into sodium benzenesulphinate, benzene, and 
nitrogen. 



OBG-ANIC CHEMISTRY. 


799 


Sodium ethylate reacts with an alcoholic solution of phenylbenzene- 
sulphazide, forming the compound OisHnNaNaSO*, which decomposes 
spontaneously. P. P. B. 

Dry Distillation of Ammonium B enz enesulphonate. By 

K. Eaiii (Per., 18, 575—577).—Besides benzene, a small quantity of a 
high boiling oil is always obtained. This oil contains benzenesulphon- 
amide, diphenyl, phenyl sulphide, diphenyl sulphone, phenylmercap- 
tan, and traces of quinoline. (See also Stenhouse, Proc. Bov. Soc 
14,351.) * L. T. T. 

Indigodicarboxylic Acid. By W. Low (Per., 18, 947—951).— 
Terephthalaldehydic acid, COELCeH^COOH, is obtained on oxidising 
terephthalic aldehyde with the calculated quantity of chromic mix¬ 
ture. It crystallises in needles melting at 255°, and is sparingly 
soluble in ether, chloroform, and hot water. The ethyl salt forms 
clusters of spear-shaped crystals. The nitro-derivative, 

C0H-C 6 H 3 (N0 2 )-C00H, 

may be prepared by treating a solution of terephthalaldehydic acid in 
concentrated sulphuric acid at 105° with a sulphuric acid solution of 
potassium nitrate. The product crystallises in large, four-sided, 
needle-shaped prisms melting at 160°, is readily soluble in ether and 
alcohol, sparingly in chloroform; the ethyl salt is an oil. By the action 
~oT sodium acetate and acetic anhydride on the ethyl-derivative of 
terephthalaldehydic acid, the ethyl-derivative (m. p. 220°) of paracar- 
boxylcinnamic acid is produced. The free acid, 

COOH-C 6 H 4 *CH: CH-COOH, 

does not melt, is sparingly soluble in boiling glacial acetic acid, and 
nearly insoluble in the ordinary solvents; it crystallises in scales. 
At 100°, the carboxyleinnamic acid takes up bromine, with formation 
of carboxyldibromocinnamic acid , COOH'C 6 H 4 *CHBr*CHBr*COOH, 
which is very readily soluble in methyl alcohol; it decomposes above 
300° without melting. On nitrating carboxyleinnamic acid with a 
mixture of nitric and sulphuric acids, a mtro-acid , 

[C*ByCOOH: NO*: COOH =1:2:4], 
is obtained, which crystallises in needles melting at 287° with decom¬ 
position ; this yields a carboxylnitrodibromocinnamic acid , 

C00H-06H3(N0 2 )*CHBrCHBrC00H, 

which decomposes at 220°. On treating the last acid with concen¬ 
trated soda solution, the corresponding propiolic acid, 

C00H.C fi H 3 (N0 2 )C: OCOOH, 

is produced. 

Nitroterephthalaldehydic acid, [COH; NO 2 ; OGOH = 1:2 : 4], is 
condensed with acetone and aqueous soda, and the dilated liquid 
heated for 1—2 hours at 50°. On adding dilute sulphuric acid to the 
dark green product, indigodicarboxijlic acid, 

cooh-c 8 h»<|^>c : c<^>c,h 3 -cooh, 
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is thrown down as a deep blue precipitate, which has an intense coppery 
lustre when washed and dried. It may also be obtained by dissolving 
carboxylnitrophenylpropiolic acid in sodium carbonate solution, and 
heabing with grape-sugar and soda. Indigodicarboxylic acid is in¬ 
soluble in chloroform, ether, and alcohol, and forms a deep blue'solu¬ 
tion with concentrated sulphuric acid, from which it is reprecipitated 
on dilution. It dissolves in alkalis to a blue-gTeen solution, which shows 
the indigo spectrum, but with the characteristic bright band displaced 
towards the red. The metallic salts exhibit different shades of green 
and blue, the silver salt being, however, brown, The barium salt has 
the formula CigHgb^OsBa. The silver salt is found to contain 4 atoms 
of silver in the molecule, showing that not only the carboxyl, but also 
the imidic hydrogen-atoms are substituted. The ethyl salt is obtained 
by the condensation of the ethyl-derivative of nitroterephthalalde- 
hydic acid with acetone and soda. It is almost insoluble in alcohol 
and ether, sparingly in benzene and chloroform; it dissolves in con¬ 
centrated sulphuric acid with deep blue colour, and on the addition 
of water separates, but becomes partly saponified. A. K. M. 

Nitration-products of Diphenylethane. By R. Anschutz and 
0. BrOMiG (Ber., 18, 935—936).—Certain derivatives obtained by the 
action of nitric acid on diphenylethane dissolved in glacial acetic 
acid (this vol., p. 768) were assumed to contain the nitro-groups in the 
place of hydrogen in the benzene nucleus. It is found, however, th&t 
by the oxidation of these so-called mono- and di-nitrodiphenylethanes, 
benzophenmie is produced, and not the expected nitrobenzophenones. It 
is therefore probable that the nitration (if it be nitration) takes place 
in the ethylidene-group,and that the formulas of the mononitrodiphenyl¬ 
ethane and dinitrodiphenylethane are Ph 2 0 2 H 3 *ltf0 3 and Ph^B^NC^ 
respectively. The oxidation of mononitrodiphenyl earbinol and of 
mononitrodiphenylethylene has not yet been carried out. 

Action of Potassium Nitrite and Phenols on Diamidotri- 
pfcenylmethane. By G. Mazzara (Oazzetta , 14, 510—515).—With 
a view of preparing complex diazo-derivatives, diamidotriphenyl- 
methane hydrochloride wafe treated with potassium nitrite in the 
presence of phenol. A reddish-brown, amorphous precipitate was 
produced soluble in potash to form a red liquid, and reprecipitated by 
acids. The numbers obtained on analysis were intermediate between 
those required by the formula GsoHseNsO* and C 28 H 21 N 3 O 2 . The potas¬ 
sium salt derived from it by the displacement of two proportions of 
hydrogen by potassium is a reddish-brown substance, decomposing 
when dry, and is then insoluble in water. Its silver salt is a reddish- 
brown, amorphous precipitate. Of the above formulae, the author 
gives preference to the latter, which corresponds with that of an 
amidodiazo-derivative, Nn 2 -C 6 H 4 *CPh( 0 H)-C 6 B 4 < N 2 ‘ 0 6 H 4 *OH, so that 
the behaviour of diamidotriphenylmetharie would seem to be analo¬ 
gous to that of the diamidobenzoic acids and paraphenylenediamine. 

V. H. V. 

aiid Hydroxy-derivatives of Phenylacridiue. By W. 
and A. Berrthsen (Ber., 18, 689—699).—A continuation of 
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Bernthsen’s researches on this subject (Abstr., 1883, 580, 1009,1133, 
1134; 1884,1356, 1357). 

JS’—v 

Fhenylamidoacridine, 0 6 H 4 <f | ^C 6 H 3 ‘NH 2 [NH 2 = 3], is pre- 

NcPh 

pared. by beating a mixture of paramidodiphenylamine (1 mol.), 
benzoic acid (2 mols.), and an equal weight of zinc chloride, first for 
eight hours at 220—230°, and then for two to three hours at 240— 
250°; the fused mass is extracted with ammonia, the residue boiled 
with hydrochloric acid, and the acid solution neutralised, when a 
voluminous yellow fioceulent precipitate of the new base is obtained. 
It cannot be crystallised; it is soluble in benzene and ether, the solu¬ 
tions showing a green fluorescence. The salts do not crystallise, and 
their solutions are scarcely fluorescent. A crystalline acetyl-derivative 
was obtained. When treated with zinc and hydrochloric acid, two 
hydro-compounds are formed, the one crystallises in silvery plates, 
turns brown at 181°, is completely fused at 192°, and has basic pro¬ 
perties ; the other is not a base, is crystalline, and melts at 155— 
160°. 

FJienijlhy dr oxy acridine, C 6 H/ | bC 6 H 3 *OH, is formed in small 

X CPh X 

^quantity by heating parahydroxydipheuylamine with benzoic acid 
and zinc~ chloride, or better, by heating phenylamidoacridine with 
excess of hydrochloric acid at 200—220 9 . It crystallises in thin 

yellow tables or prisms, begins to turn brown at 260°, but is not com¬ 
pletely melted at 275°; it is readily soluble in alcohol and glacial acetic 
acid, soluble in ether, but only sparingly in benzene and chloroform ; 
the alcoholic and ethereal solutions show a pale blue fluorescence. It 
has the properties both of a base and a phenol. The hydrochloride 
forms small crystals, but is more usually obtained as a jelly. The 
platinochloride forms small, red crystals. If heated with acetic 
anhydride, it yields fhenylacetoxy acridine, C 6 H 4 If^CPh^CeH 3 ‘OAc, 
crystallising in tetragonal prisms and melting at 173—174°. 

Attempts to prepare pbenylaeridines in which substitution occurs 
in the phenyl-group have not so far been very successful, although an 

cmidopfimylaai'idine, -^ChCeH^NHo, seems to be formed in 

x c 6 h/ 

small quantity, together with acridine, by heating a mixture of par- 
amidobenzoic acid, diphenylamine, and zinc chloride. It crystallises 
in small, yellow prisms, melts atj 215—220°, and yields salts whose 
solutions have a bluish-green fluorescence. A. J. G. 

Preparation of the Nitrosonaphthols. By R. Hekriques and 
M. Ilinski (Ber., 18, 704—706),—The following methods give much 
larger yields of the nitrosonaphthols than are obtained by the earlier 
methods1 part of (S-naphrhol and 0‘75 part of zinc chloride are 
dissolved in 6 parts of alcohol, and a concentrated aqueous solution 
0*5 part of sodium nitrite added to the boiling liquid *, after remain¬ 
ing for some time, the separated zinc salt of /3-nitrosonaphthol is 
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decomposed by digestion with aqneons soda ; the sodium salt so 
obtained is washed with a little cold water, and decomposed with 
moderately concentrated hydrochloric acid, when nitroso-|3-naphthoi 
is obtained nearly pure. 

A solution of 1 part a-naphthol, 1 part zinc chloride, and 6 parts 
alcohol is heated to boiling, 0*5 part sodium nitrite added, the mix ture 
boiled for two to three hours, and then left to itself for some time. A 
mixture of a-nitroso-a-naphthol with the zinc salt of 8-nitroso-a-naph- 
thol is obtained, from which the a-nitroso-a-naphthol, together with 
any unaltered a-naphthol, is extracted by alcoholic potash. On 
diluting the solution with 3—4 vols. of water, a-nitroso-a-naphthol 
separates first, and can be finally purified by washing with cold 
benzene, in which it is only sparingly soluble. A. J. G. 

Behaviour of a-Naphthaquinone and Benzoquinone towards 
Sulphuric Acid. _ By 0. Liebermann (Ber., 18; 966—968).—When 
a-naphtbaquinone is steam-distilled with sulphuric acid, a consider¬ 
able quantity of a greyish-violet non-volatile substance is produced. 
This reaction is thought to be related to that of Stenhouse aud Groves 
(Trans., 1878, 417) by which dinaphthyldiquinhydrone is obtained 
from /3-naphthaquinone. 

When finely powdered benzoquinone is treated with dilute sulphuric 
acid, a yellow solution is obtained, which soon darkens in colour and 
deposits a mass of brownish-violet flakes. The same effect is pro¬ 
duced by the action of a few drops of concentrated sulphuric acid on 
a solution of quinone in glacial acetic acid. 

The condensation-product from a-uaphthaquinone forms an in¬ 
soluble powder which does not melt at 2/U°. It is reduced by zinc- 
dust in glacial acetic and hydrochloric acids to a colourless compound, 
the acetyl-derivative of which crystallises from aniline in slender 
needles. Chromic acid converts it into an insoluble orange-coloured 
substance and nitric acid into the brick-red quinone. The quinone 
and the original condensation-product yield an abundance of phthalic 
acid when treated with permanganate. When the condensation- 
product is passed over ignited zinc-dust, a high boiling distillate is 
obtained containing dinapbthyl and other compounds. 

: The condensation-product from benzoquinone is sparingly soluble 
in glacial acetic acid, readily in boiling alcohol, the solution showing 
a dark blue fluorescence, it does not melt at 250°, and when distilled 
with zinc-dust, it yields a difficultly volatile liquid and a white crystal¬ 
line solid substance, the latter having an odour resembling that of 
diphenyl. A. K. M. 

[Note .—The formation of these condensation-products from 
«-uaphthaquinone and benzoquinone was mentioned in the paper by 
Stenhouse and Groves referred to (Trans., 1878, 422).— Editor.] 

Action of Diazo-compounds on /3-Naphthylamine. By T. A. 
XiAWSON (Ber., 18, 796—802).—The product of the action of metanitro- 
diazobenzene on /3-naphthylamine, obtained by Meldola (Trans., 1884, 
107), and that obtained by Griess by the action of diazobenzenesul- 
phonic acid on the same base (Abstr., 1883, 180 and 1102), as also a 
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compound prepared by the author by the action of diazobenzene on 
naphthylamine all give oil nitrogen and yield salts of naphthylamine 
when heated with acids, and are therefore probably diazoamido-com- 
pounds. These substances, however, form acetyl- and benzoyl-com¬ 
pounds, which is not the case with most diazo-compounds. With 
reducing agents they behave as amidoazo-compounds; they do not 
yield hydrazine-compounds, but a naphthalenediamine. 

Bwobenene-^-naphthylamine, CioH 7 NH*N 2 Ph, is prepared by treat¬ 
ing an alcoholic solution of /3-naphthylamine with a weak alcoholic 
Solution of diazobenzene sulphate ; it crystallises in bright red rhombic 
tables, is readily soluble in alcohol and acetic acid, but insoluble 
in water; it melts between 102 and 104°, and is unaltered by heat¬ 
ing with alcoholic potash; concentrated sulphuric acid dissolves it, 
forming a blue solution, from which water precipitates it unaltered. 
When heated with dilute sulphuric acid, it is decomposed, nitrogen 
being given off and /3-naphthylamine re-formed. The acetyl-com- 
pound, OioH 7 NSc'hr 2 Ph, is obtained by heating a solution of diazo- 
benzene-/3-naphthylamine in acetic acid with a little anhydrous acetic 
acid; on the addition of water, the acetyl-compound is precipitated in 
small red needles which melt at 152—153°; it is insoluble in water, 
but readily soluble in alcohol; by long heating with alcoholic potash, it 
again yields diazobenzene-|3-naphthylamine. The benzoy Z-compound, 
C 10 H 7 NBz’N 2 Ph, is obtained by melting together 1 part of diazo- 
ben2ene-/3-naphthylamine with 2 parts of benzoic anhydride at a 
gentle heat; it crystallises in compact red crystals, and melts at 
162—163°. 

By treating an alcoholic solution of diazohenzene-/3-naphthylamine 
with stannous chloride, or with zinc-dust and acetic acid, the base 
prepared by Grriess bv acting on diazobenzenesulphonic acid with 
/3-naphthylamine is obtained. 

The hydrochloride, CioH 6 (NH 2 )2,2HC1, is easily soluble in water, but 
insoluble in hydrochloric acid ; it crystallises in short curved prisms. 
The sulphate is obtained in white scales on adding sulphuric acid to a 
solution of the base. The picrate is a yellow crystalline powder, 
almost insoluble in water. The acetyl-compound, CioH 6 (NH5c) 2 > 
crystallises in white needles, and melts at 234°. A benzoyLcomipoTmd, 
!NH 2 *CioH 6 *NHBz, is obtained as a crystalline powder ; it melts at 

280°. A. P. 

* 

Hydroxyjuglone, By P. Mylius (Per., 18, 463—481).—The 
juglone employed in the following experiments was prepared by 
oxidising it-bydrojuglone (this vol., p, 169) in aqueous solution with * 
feme chloride. Its solutions in alkalis, ammonia, in baryta- and 
lime-water change colour on exposure to the air; a copper-derivative, 
(CioHfiOs^Cu, may, however, be obtained, which forms dark violet 
microscopic prisms, almost insoluble in water. When juglone is 
added to a dilute solution of dimethylamine, a violet liquid is obtained 
which becomes brown on exposure to the air, whilst dimethylamido- 
juglone, CioH 5 0 3 *NMe 2 , separates. This is crystallised from alcohol, 
and then forms brownish-violet plates melting at 149—150°; it is 
insoluble in water, sparingly soluble in cold alcohol, ether, light 
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petroleum, and glacial acetic acid, more readily on warming, and very 
readily soluble in chloroform, benzene, and carbon bisulphide. It 
yields a purple-red solution with concentrated sulphuric acid, from 
which it is precipitated unchanged on the addition of water; it is 
almost insoluble in alkalis and in ammonia. When bromine is added 
to its solution in chloroform, an unstable yellow additive compound is 
precipitated. On warming an alcoholic solution of dimethylamido- 
juglone with stannous chloride, and then precipitating the tin as 
sulphide, a solution containing dimethylamidohydrojuglone hydro¬ 
chloride is obtained, from which the original substance may be repro¬ 
duced by atmospheric oxidation, or by means of ferric chloride. 
JDimethylamidojuglone is insoluble in dilute but soluble in concen¬ 
trated hydrochloric acid to a purple-red solution; this is decomposed 
by heat with formation of hydroxyjuglone and dimethylamine. 
Hydroxyjuglone forms gold-coloured needles, almost insoluble in water 
and light petroleum, sparingly soluble in alcohol, ether, benzene, and 
carbon bisulphide, readily in chloroform and acetone; it darkens 
above 200 °, and about 220 ° it decomposes with evolution of gas; it 
may be sublimed by careful heating, its vapour emitting an odour 
recalling that of juglone. 

The resemblance of juglone to quiuone led the author to try the 
action of dimethylamine on the latter; this reaction yields the com¬ 
pound CeH^OsTMe^ which melts at 173—174°, and is decomposed 
when heated with concentrated hydrochloric acid, with production of 
dimethylamine and an acid substance crystallising in yellow rhombs, 
and which may be assumed to be dihydroxyquinone. 

Hydroxyjuglone may be prepared by the oxidation of juglone in 
alkaline solution either by atmospheric oxygen or by potassium ferri- 
eyanide. It yields a cherry-red solution with concentrated sulphuric 
acid, and on warming its alcoholic solntion with stannous chloride, it 
is readily reduced to a hydroquinone. Hydroxyjuglone is strongly 
acid, and yields well-characterised salts; the sodium salt, CioHiQJSTa*, 
forms brick-red needles; other normal salts have been prepared, 
whilst hydrogen metallic salts also appear to exist. The dibasicity of 
hydroxyjuglone is further proved by the production of th e benzoyl- 
derivative , C 10 H 4 O 4 BZ 2 ; this forms small yellowish-white granular 
crystals melting at 169—170°, is insoluble in water, sparingly soluble 
in alcohol and glacial acetic acid, but readily in benzene. When 
hydroxyjuglone in alcoholic solutionis heated with aniline, anilido- 
juglone, CioH 6 0 3 *NHPh, is obtained, crystallising in red, .rectangular 
plates melting at 230 p ; it dissolves in sulphuric acid with purple 
^coloration, and in concentrated hydrochloric acid with red coloration. 
On boiling this solution, aniline and hydroxyjuglone are reproduced. 
Anilidojuglone dissolves sparingly in alkalis to a purple-red solution 
from which acids reprecipitate it. When juglone is oxidised in an 
acid solution, no hydroxyjuglone is produced. It is decomposed by an 
alkaline solution of bromine with formation of carbon tetrabromide. 
It dissolves unchanged in faming nitric acid, but it is decomposed 
when the solution is boiled; it is also slowly attacked by a hot solution 
of potassium dichromate in acetic acid. When jaglone is boiled with 
water, it, darkens in colour, whilst finally an, amorphous greenish- 
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brown mass is formed, insoluble in water, and in nearly all other 
indifferent solvents; its composition appears to be C 20 H 10 O 7 , so that 
it is not identical with Phipson’s regianic acid ( Gomvt . rend., 69, 
137*2). When heated, this substance carbonises without melting; 
it dissolves in alkalis with a deep violet colour, which is not destroyed 
by exposure to the air; the sodium-derivative, C 2 oH 7 0 7 Na 3 , is obtained 
as a violet amorphous precipitate. With concentrated sulphuric 
acid, it. gives a red solution; the violet alkaline solutions are 
decolorised by stannous chloride; these properties indicate that the 
compound is aquinone. When a-hydro juglone is fused with 6— 8 
parts of potash, the following substances are produced: metahydroxy- 
benzoic acid (chief product), phenol, salicylic acid, catechol, and a 
sparingly soluble acid of unknown composition. 

Hydrojuglone, juglone, and hydroxyjuglone, correspond with <*- 
hydronaphthaquinone, a-naphthaquinone, and hydroxynaphthaquL 
none, of which they are the hydroxyl-derivatives. Whilst the 
hydroxvnaphthaquinone obtained by the oxidation of naphtha- 
quxnone is a strong acid, the isomeride juglone behaves as a phenol, 
but assumes acid properties by conversion into hydroxyjuglone. 
With regard to the constitution of juglone and its derivatives, the 
author agrees with the views held by Bernthsen and Semper (this 
vol., p. 548) ; he suggests for a-hydro juglone the constitution 
[OH : OH : OH = 2': 1 : 4], for juglone [OH : 0 : 0 = 2': 1 : 4], and 
for hydroxyjnglone [OH : 0 : OH : 0 = 2': 1 : 2 :4], which formulae, 
however, admit of variation. 

Pipitzahoic Acid .—This substance, to which the formula C 15 H 20 O 3 
has been assigned, was obtained by Liebig and analysed by Weld 
( Aunalen , 95, 188; see also Pharm . Zeit, 1883, Ho. 77). It is 
apparently a quinone, and forms gold-coloured scales melting at 106 
—107°, which sublime without decomposition, the vapour having an 
odour recalling that of quinone. It yields a scarlet coloration with 
sulphuric acid, which, however, soon disappears. The yellow alco¬ 
holic solution is decolorised by stannous chloride, and the resulting 
hydroquinone, which is insoluble in water, can be readily oxidised 
back to the quinone by the addition of ferric chloride. It yields 
violet solutions with the alkalis; the ammoniacal solution is decom * 
posed, however, on evaporation, the ammonia being expelled, whilst 
the quinone remains behind; from this it may be concluded that 
pipitzahoic acid is not a true acid but a hydroxyquinone, like juglone. 
With aniline it yields a compound crystallising in blue needles; 
this gives a blue solution with concentrated sulphuric acid, but is 
decomposed when warmed with concentrated hydrochloric acid., 
Tt also appears to react with hydroxylamine, but is readily decom¬ 
posed by bromine-water or nitric acid. On fusing pipitzahoic acid 
with potash, two acids are produced, one of which forms a sparingly 
soluble oil, and is evidently a fatty acid, whilst the other is solid and 
soluble in water. This result leads to the assumption that the com¬ 
pound OisHooOa may be derived from a hydroxyquinone in which one 
hydrogen-atom is replaced by an unsatnrated hydrocarbon-group, thus: 
C 5 HA*C 9 H n . A, K, M. 
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Remarkable Formation of Anthracene. By H. Kohler (Ber., 

18 859—861).—In support o£ the opinion expressed by Schulze (this 
voL, p. 667) that the higher hydrocarbons obtained from tar owe 
their presence to a subsequent decomposition of phenols, which he 
regards as primary products of the distillation of coal, the author 
cites a case in which anthracene was obtained in distilling cresol. Its 
formation, he considers, is explained by a decomposition of the 
phenols, arising from a local heating of the retort. P. P. B. 

jS-Amidoalizarin. By H. Brunner and E, Chuard (Per., 18, 445 

_ 447 ),—In the hope of obtaining compounds analogous to alizarin- 

blue, /J-nitroalizarin was heated with concentrated sulphuric acid, and 
the following substances, erythrol, mannitol, glucose, and saccharose, 
bnt in all cases |3-amidoalizarin, was produced. The different beha¬ 
viour of these substances from that of glycerol suggests that the 
group C 3 H 5 causes the formation of the alizarin-blue, and that this 
latter substance has the constitution 

c 6 Hi<qq > c 6 h (oh) 2 n : ch-ch : ch 2 , 

proposed by Auerbach. But alizarin-blue is not obtained from amido¬ 
alizarin and acraldehyde, and when concentrated sulphuric acid acts 
on allyl alcohol and nitroalizarin, acraldehyde and amidoalizarin are 
produced. This result supports Graebe’s view of the constitution of 

alizarin-blue: C 6 H 1 <^>C 6 (OH) 2 <^. : 0 ( ^> (Abstr., 1880, 262). 

On heating nitroalizarin with allyl alcohol and dilute sulphuric acid, 
a product is obtained which consists essentially of amidoalizarin, but 
behaves in many respects like a mixture of this substance with 
alizarin-bine. A. K. M. 

An Isomeric MonoeMoro-monobromo-camphor. By P. 
Cazeneuve (Compt . rend., 100, 859—860).—• When monochloro- 
camphor (1 moi.) is heated with bromine (2 mols.) in a sealed tube at 
110 ° for one hour only instead of five, and the product washed with 
water and cooled, it yields a crystalline mass, which, when purified 
by solution in alcohol, reprecipitation by adding water, and recrys¬ 
tallisation from alcohol, has the composition Ci 0 H u 01BrO. It forms 
* small, white, badly-defined crystals, which become brown when exposed 
to light if they have not been completely purified. They are very 
soluble in cold alcohol, ether, and chloroform, but insoluble in 
water. 

This compound is isomeric with the monochloro-monobromo-camphor 
obtained by heating monochloro-camphor with bromine for five hours 
(this vol, p. 668 ), and differs from it in its physical properties. It melts 
at 50°, and has a rotatory power [«]y = -j- 51°, whilst the compound 
previously described melts at 95—96°, and has a rotatory power 
, 1 * 1 * — + 78°. It cannot be distilled without decomposition, but 
r blackens and gives off hydrochloric and hydrobrornic acids. 

AH the substitution-derivatives of camphor hitherto prepared exist 
in two isomeric modifications, one series being distinguished by a 
higher melting point and the property of forming large crystals, 



ORGANIC CHEMISTRY. 


807 


vhilst members of tie other series crystallise badly, and are soft like 
he original camphor. The first series is distinguished as the a- and 
;he second as the /3-series. 0. H. B. 

Colour Reaction exhibited by Ortho-diketones. By E. Bam¬ 
berger (Ber.y 18, 865—866).—The author finds that the ortho-di¬ 
ketones, phenanthrenequinone, dibromoretenequinone, chrysoquinone, 
and benzil give with alcoholic potash a red coloration similar to that 
produced by retenequinone (Abstr., 1884,1040), and that the following 
substances, which do not contain the two carbonyl-groups in neighbour¬ 
ing positions, do not yield a similar coloration: anthraquinone, 
ethyl succinosuccinate, ethyl diacetosuccinate, and acetonylacetone. 

R P. B. 

Camphoronie Acid. By J. Kachler and F. V. Spitzer ( Monatsh . 
Che w., 6, 178—194).—After referring to the researches of Kissling, 
Hjelt (Abstr., 1880, 669), and Bredt (this vol., p. 395), the authors 
describe their method for purifying camphoronie acid on a moderately 
large scale. The crude barium salt is decomposed by hot dilute 
sulphuric acid. On concentrating the filtrate, the acid separates out, 
and is further purified by boiling with nitric acid and repeated 
recrystallisation from water. The melting point of pure camphoronie 
a&id, C 9 H u 0 6 , cannot be accurately determined, as the acid easily 
loses 1 mol. H 2 0. If a tube containing the acid is plunged in 
sulphuric acid at 140°, no change takes place, and the substance 
may be heated to 150—158° before melting; but if the acid is slowly 
heated, it will melt at 135°, the melting point of the compound 

OsHiiOg. 

Camphoronie acid forms three classes of salts: CJETu^MTI^Oe is 
deposited when ammonia gas is passed Into an ethereal solution of the 
acid. This salt easily parts with a molecule of water, forming 
ammonium anhydrocamphoronate, CgH^NH^Os. 

Salts of the second class are obtained by neutralising the acid with 
metallic carbonates, for example: GgHi^NH^Oe; CeHuKaOe -f H a O. 
The barium salt, C 9 Hi 2 Ba0 6 + H 2 0, is a crystalline body soluble 
in water. On heating the aqueous solution, the normal salt, 
(C 9 H u 0 6 ) a Ba;i, is precipitated, and the acid salt, (C 9 H l3 0 6 ) s Ba, remains 
in solution. 

The cadmium salt, C 9 H 12 CdO<s + 6H 2 0, forms needle-shaped crystals 
freely soluble in hot water. Diethyl camphoronate, is 

decomposed by prolonged heating at 220° into alcohol and C^HnEtOs. 

The normal salts of the acid have been described by Bredt (Joe. oit.) 

Anhy&rocamphoronic acid , C 9 H 12 0 5 , is obtained by the distillation of 
camphoronie acid. It forms colourless rhombic needles— 

a:h:c: = 0*9634:1:0*817. 

The crystals melt at 185°, and dissolve freely in water, alcohol, 
ether, and chloroform. 

The ammonium salt of this acid is obtained by passing gaseous 
ammonia into an ethereal solution of anhydrocamphoronic acid. The 
salt dissolves in water yielding an acid solution. It melts at 125°, 
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but if it is Heated for some hours at 100°, it is converted into a sub-' 
stance which appears to be identical with Hjelt’s amido-acid. 

Acetic chloride converts camphoronic acid andanhydrocamphoronic 
acid into the compound C 18 Ho 2 0 9 . This substance melts at 173°, and 
is insoluble in the ordinary solvents. 

The chloride, C 9 H 11 O 4 GI, is formed by the action of phosphorus 
pentachloride on camphoronic or anhydrocamphoronic acids. It 
crystallises in needles melting at 130°, soluble in warm ether and 
alcohol. W. C. W. 

Red Resin from Dracaena Cinnabari. By J. J. Dobbie and 
Gk G. Hendersoh (Trans. Boy. Soc. Bdin 30, 624—629). — The 
results obtained in the examination of a specimen of resin from 
Socotra are detailed, together with those obtained in the comparative 
examination of other specimens of “ dragon’s blood ” from various 
sources! The first-named resin appears to consist mainly of an 
acid of the formula CisHisCb, yielding a lead salt of the formula 
(C 18 H„04) 2 Pb. ■ A. J. G. 

Tannin from Various Plants. By A. Fridolin (Ohem. Gentr !, 
1885, 62—65). — The author gives the empirical formula of the 
tannins obtained from various plants, and finds that they all closely 
resemble each other. In their behaviour with dilute acids, the more 
soluble tannins of Nymphencea and Divi-divi which are the poorest in 
carbon show the greatest resemblance, whilst another group is formed 
by the derivatives of Nuphar luteum and Myrohalans. 

J. K. 0. 

Aloin. By H. G. Plenge (Pharm, J. Trans. [3], 15, 330).—Aloes 
are treated with boiling water acidified with hydrochloric acid, 
cooled, the solution concentrated and allowed to crystallise. The 
crystals thus produced are mixed with much resin, some of which is 
removed by pressing with bibulous paper, some by crystallisation from 
alcohol, and the remainder by means of ethyl acetate, which dissolves 
the resin more readily than the aloin. In this way, on an average, 
Socotrine aloes yielded 3 per cent., Barbadoes aloes 9 per cent., 
Cura^oa aloes 7*5 per cent., and Bonare aloes 7 per cent., of aloin. 
But by more careful treatment a yield of about 10 per cent, of aloin 
was obtained from Socotrine. D. A. L. ' 

Acetylpyrroline. By G. Ciamician and P.'Silber (Per., 18, 
881—882). — The production of two isomeric compounds, acetyl - 
pijnrotine and pseudo-acetylpyrroline, or pyrryl methyl'ketone, by the* 
action of acetic anhydride on pyrroline, has already been described 
(Abstr., 1884, 289). The former can be completely separated from its 
isomeride by subjecting the mixture to repeated distillation in a 
current of steam. It is a liquid, boiling at 181—182°. Heated with- 
acetic anhydride, acetylpyrroline, like pseudo-acetylpyrroline, yields 
pyrrylene dimethyl dihetone (Abstr., 1884,1044, and this vol., p, 378). 
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Action of Carbonyl Chloride on the Potassium-derivative of 
Pyrroline. By G. Ciamician and P. Magnaghi (Per., 18, 414—420), 
This reaction corresponds with that of acetic chloride on pyrroline 
(Abstr., 1884, 1044). A solution of carbonyl chloride (10 grams) in 
benzene (50 grams) is introduced into a reflux apparatus con¬ 
taining potassium-pyrroline (20 grams) and ether (250 c.c.). On 
warming, a violent reaction sets in which should be moderated by 
cooling the flask: when this ceases, the whole is heated for an hour 
on the water-bath. The product is filtered, the residue washed with 
anhydrous ether, and the filtrate evaporated. When the thick and 
nearly black oil obtained is distilled with steam, carbonylpyrroline , 
CO(STO,H 4 ) 2 , comes over; this, when purified, forms large white 
crystals, melts at 62—63°, and boils at about 238°, without decom¬ 
position. It dissolves readily in alcohol and ether, less so in light 
petroleum, and is insoluble in water. Its alcoholic solution yields a 
dirty white precipitate with silver nitrate, which soon blackens with 
formation of a mirror. Aqueous hydrochloric acid has no action on 
carbonyl pyrroline in the cold, but when heated it dissolves with 
partial decomposition, forming a reddish-brown solution. Boiling 
alkali readily decomposes carbonylpyrroline into pyrroline and car¬ 
bonic anhydride. Carbonylpyrroline forms monoclinic crystals, 

a: b : c = 1*169:1; 0*719; fi = 87° 10'. 

fetrolcarbamide, which melts at 165—166° (instead of at 167°, as 
previously stated, Abstr., 1883, 350), also forms monoclinic crystals, 
a; b: 1*2515:1:0*792; 0 = 89°33'. 

The steamed residue (see above) is filtered boiling, and the resinous 
mass repeatedly washed with boiling water. Flakes of dipyrryl ketone 
ovpyrrone , CO(C 4 NBLi), separate as the filtrate cools, and may be 
purified by crystallisation. It forms colourless tufts of needles, 
melting at 160°. It is readily soluble in alcohol, ether, and benzene, 
but almost insoluble in light petroleum or water. Alkalis and 
boiling hydrochloric acid are without action on it. When silver 
nitrate, together with a few drops of ammonia, are added to the 
alcoholic solution, the silver compound, CO^lSTHsAg)*, is thrown 
down as a yellow precipitate. A. K. M, 

Action of Nascent Hydrogen on Methylpyrroline. By G. 
Ciamician and P. Magnaghi ( Ber 18, 725—727).—It has been shown 
that pyrroline unites with nascent hydrogen to form a hydropyrroline 
(Ciamician and Dennstedt, Abstr., 1883,1142). Under exactly similar 
conditions, methylpyrroline yields hydromethylpyrroline , C^HeMe, a 
colourless, strongly alkaline liquid, boiling at 79—80°. It mixes 
with water in all proportions. The hydrochloride forms a deliques¬ 
cent, colourless, crystalline mass. The platinochloride crystallises 
in long, orange-yellow needles. The methiodide , C*NH 6 Me,MeI, 
crystallises in colourless nacreous plates, and is identical with the 
compound formed by the action of methyl iodide on hydropyrroline. 

By the action of hydriofiic acid and phosphorus on hydropyrroline, 
a more hydrogenised base of the formula C 4 H 9 N is obtained; it boils 
at 82—83°. * A. J. G. 

yol. xxviii. 8 i 
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Action of Nitric Acid on Pyrryl Methyl Ketone, By G. CriMi : 
cian and P. Silber ( Ber 18, 413—414).—When pyrryl methyl ketone 
is added to fuming nitric acid cooled to —18°, and the product 
poured into water at 0°, a yellow solution is obtained from which 
mononitropyrryl methyl ketone , NOo'CJ^HVCOMe, separates in small 
needles; a farther quantity is obtained on extracting the solution 
with ether. The aqueous solution contains oxalic acid. Mononitro¬ 
pyrryl methyl ketone crystallises from alcohol in small, pale yellow 
prisms, melts at 196—197°, dissolves sparingly in water but readily 
in alkali. • When a warm aqueous solution is treated with silver 
nitrate, and a few drops of ammonia added, the compound— 

NO^C 4 lSrH 2 Ag-COMe, 

is obtained crystallising in small, yellow needles. A. K. M. 

Pyrrylmethylketonestilphonic Acid. By G. Ciamician and P. 
Silber (Per., 18, 879—880).—By dissolving pseudaeeiylpyrroline 
in ten times its weight of strong sulphuric acid, a sulphonic acid of 
pyrryl methyl ketone or pseudncetylpyrroline is formed. This acid is 
very unstable, its aqueous solution decomposing when heated on a 
water-bath, and even when evaporated in a vacuum. The barium 
and potassium salts have been prepared; the latter crystallises from 
alcohol in long, colourless needles, and has the composition 

G^HsE-SOaK. P. P. B. 

Action of Ethyl Acetobenzalacetate on Phenylhydrazine. 
By L. Knorr and A. Blank (Ber., 18, 981—935).—These compounds 
react in the cold with formation of a substance, isomeric 

with ethyl methyldiphenylpyrazenecarboxylate (this vol., p. 555), 
which it closely resembles in its chemical and physical properties. It 
is therefore named ethyl isomethyldiphenylpyrazenecarbaxylate . Ben- 
zylidenephenylhydrazine is also produced and is exclusively obtained 
if the mixture is heated for some hours on the water-bath. Ethyl 
isomethyldiphenylpyrazenecarboxylate melts at 110°, dissolves readily 
in chloroform, ether, benzene, toluene, carbon bisulphide, and hot 
alcohol, also in strong acids, but is insoluble in water and in alkali. 
The free acid, CnHi4F 2 0 2 , obtained by saponifying the ether, melts at 
194° with vigorous evolution of carbonic anhydride; it resembles its 
isomeride (Iqc, cit .) in its properties, is insoluble in water and in 
dilute acids, readily soluble in concentrated acids, alkalis, ether, 
benzene, alcohol, chloroform, and carbon bisulphide; its salts with 
most of the heavy metals, form white sparingly soluble precipitates, 
whilst the salts of the alkalis and alkaline earths are readily soluble. 
Isomethyldiphenylpyrazene , Ci 6 H u N 2 , is obtained by the action of heat on 
isomethyldipbenylpyrazenecarboxylic acid. It is a weak tertiary base, 
melting at 47° and boiling at 365° (pressure 731 mm.) ; it is not acted, 
on by nitrous acid, but combines with methyl iodide to form the com¬ 
pound Ci:Hi?N 2 L It is insoluble in water and alkali, readily soluble in 
strong acids and. in other ordinary solvents. Its salts are decomposed 
by water \ the stannochloride and platinochloride are described.; 
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Like its isomeride, isomethyldiphenylpyrazene in alcoholic solution is 
reduced by sodium; the product, O l6 H l6 N z , however, does not crystal¬ 
lise ; it distils at about 350° with slight decomposition, and may be 
distingnished from its isomeride (be. cit.) by the intense blue fluores¬ 
cence of its solutions and by its reaction with nitrous acid, this pro¬ 
ducing a deep blue coloration, which is destroyed by the addition of 
alkali. The methwdide of isomethyldiphenylpyrazene melts at 192°, 
and at higher temperatures breaks up into its constituents; it is 
sparingly soluble in cold water, insoluble in alkali, ether, benzene, 
toluene, and light petroleum, readily soluble in hot water, alcohol, and 
chloroform, and crystallises from water in slender concentrically 
grouped needles. The ammonium base yields a platinockloride, which 
crystallises in slender orange-red needles melting at 229°. 

A. K. M. 

Monobromopyndine. By G. Ciamician and P. Silrer ( JB&\ f 18, 
721—725).—Ciamician and Dennstedt have shown that potassium 
pyrroline, when treated with bromoform, yields a monobromopyridine 
apparently identical with that obtained directly from pyridine; the 
conversion of this bromo-derivative into pyridine was unsatisfactory, so 
that absolute proof of the conversion of pyrroline into pyridine was 
not obtained (Abstr., 1882, 1214). Monobromopyridine can be more 
conveniently prepared by adding pyrroline to a solution of sodium 
ethoxide in alcohol, and then treating the mixture with bromoform iu 
a reflux apparatus. This bromopyridine was then treated with nascent 
hydrogen, and the base so obtained converted into its platinochloride 
and compared crystallographicaHy with pyridine platinochloride, when 
the complete identity of the two specimens was establised. 

A. J. G. 

Nitrogenous Derivatives of Chelidonic Acids- By L. Hait- 
inger and A. Lieben (Ber. y 18,929—931).—The authors have de¬ 
scribed tbe formation of an oxypyridine by the action of heat on 
chelidonic acid (Abstr., 1883, 871, and 1884,1196), but it was doubt¬ 
ful whether this substance contained an OH- or an NTH-group. The 
following experiments were made to decide this question. By the 
action of phosphorus chloride on oxypyridine, a chloropyridi?ie , 
C 6 H 4 C1N, is produced, which closely resembles pyridine in odour and 
general behaviour; hydriodic acid converts it into iodopyridine and 
pyridine. This is a new and important confirmation of the relation 
of the nitrogenous derivatives of chelidonic acids to pyridine. When 
chloropyridine is heated it is converted into the hydrochloride of a 
new base. A wiethoxypyridine is obtained by the action of sodium 
methylate on chloropyridine, and is isomeric with the methylated 
oxypyridine from oxypyridine and methyl iodide, or from methyl- 
ammonchelidonic acid. Methoxypyridine is shown by its properties 
CH I OH 

to be an ether, ——--^C'OMe, whilst in the isomeride the 

X CH : CW 

methyl-gronp must be assumed to be united to the nitrogen, 

CH * CH ° 

NMe<[£jg ’ 0H >Cq. The close analogy between the methylated 

3 i 2 
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oxypyridine and oxypyridine indicates that the latter likewise con¬ 
tains hydrogen united to nitrogen, Chloropyri- 

OH ! OH 

dine is assumed to he 

X CH : CH X 

converted into the isomeride hy the action of heat, whilst hydriodic 
acid converts it into oxypyridine. A. K. M. 


C01. Methoxypyridine may he 


New, Methypiperi&ine (^-Picoline Hexahydride). By A. 
Hesekiel (Her., 18, 910—913)/3-Picoline, prepared by Zanoni’s 
method {Ann. di Chum., 1882, 13), from acetamide, glycerol, and 
phosphoric anhydride, boils at 141*5—143*5°; it is converted into 
the hexahydride when reduced by Ladenhurg’s method (Abstr., 1884, 
1054). The author proposes the name pipecoline for this hexahydride. 
Pipecoline hydrochloride forms a pale yellow, almost white salt, and 
yields the free base when decomposed by potassium hydroxide, as a 
colourless oil resembling piperidine in odour; it boils at 124—126°, 
and has a sp. gr. 0*8698 at 0° and 0*8684 at 4°. The vapour-density 
determination gave the molecular weight 98*14. 0-Picoline and 
/?-pipeeoline have the constitution [N : Me =1:3]. 

Pipecoline iodide , C 6 H 13 N,HI, forms long colourless needles melting 
at 131°; with cadmium iodide it forms a crystalline precipitate of 
the double iodide, (C 6 H 13 hr,HI) 2 ,Cdl 2 + H 2 0, which melts at 144— 
145 Q . Pipecoline yields no precipitate with mercuric chloride; its 
platmochlorde , (C 6 H 13 N) 2 ,H 2 PtCl 6 , forms orange prisms, soluble in 
water, and melts at 192°. The aurochloride , C 6 H I3 N,HAuGl 4 , is a 
yellow crystalline compound, soluble in water, and melts at 130—131°. 
The picrate, CeH^H'CA^C^yOH, forms pale yellow prisms, which 
are soluble in water and in alcohol, and melt at 136—138°. 

P. P. B. 

jS-Pyridinetricarboxylic Acid. By R. Voigt ( Annalen , 228, 
29—55).—By the action of potassium permanganate (6 mols.) oil 
/J-eoliidine (1 mol.) in a reflux apparatus, /3-pyridinetricarboxylic acid 
is obtained together with lutidinemonocarboxylic and picolinedicar- 
boxylic acids and unaltered collidine. In order to extract pure 
pyridinetricarboxylic acid from this mixture, the precipitated oxide 
of manganese is removed by filtration and extracted with hot water. 
The collective filtrates are concentrated and mixed with a slight 
excess of dilute sulphuric acid. After an interval of 24 hours the 
precipitate is collected, dried, and then digested with alcohol. When 
hydrogen chloride is passed into this alcoholic solution, the ethylic 
salts of pyridinetriearboxylic, lutidinemonocarboxylic, and picolinedi- 
carboxylic acids are formed. On evaporation, ethyl pyridinetricarboxy- 
l&te crystallises out, but the ethereal salts of the other acids are liquid. 
The crystalline mass is saponified with baryta-water and the resulting 
barium salt decomposed by dilute sulphuric acid. Pure fi-pyridine- 
tricarboxylic acid , C 5 NH 2 (COOH )3 + 2H 2 (), forms needle-shaped 
crystals, freely soluble** in hot water. It melts with decomposition at 
2 j 7°. Its formation from /3-collidine shows that it is symmetrical 
pyridinetricarboxylic acid. A careful comparison of this acid with 
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Botitinger’s /J-pyridinetricarboxylic acid, obtained by the oxidation of 
uvitonic acid (Abstr., 1881, 181), shows that the acids are identical. 
The author, however, points out that many of Bottinger’s statements 
concerning this acid and its salts are incorrect. 

With the exception of the magnesium and alkali salts, the normal 
salts of this acid are either insoluble or sparingly soluble in water. 
They are formed by the action of the free acid on metallic acetatevS* 
except in the case of the potassium salt, when this reaction yields the 
acid salt, C 5 HH 2 (OOOH) 3 *COOK -f- H 2 0, crystallising in needles. 

The normal potassium salt, OglSTH^(COOK) 3 -f 5H 2 0, is deposited 
in needles or prisms, when alcohol is added to a mixture of potassium 
acetate and the neutral ammonium salt. The crystalline calcium salt, 
[C fi NH 2 (COO) 3 ] 2 Ca 3 + 4H 2 0, and the amorphous barium salt, 

[C 5 NH 2 (COO)3] 3 Ba3 + 6H 2 0, 

are sparingly soluble. A concentrated solution of the latter salt in 
hydrochloric acid deposits crystals of the hydrogen barium salt, 

[C 5 lSrH 2 (COOH) 2 COO] 2 Ba + 4H 2 0. 

The magnesium salt, [CsNH^COO^aMga -f 12H 2 0, forms white 
needle-shaped crystals, freely soluble in water. The, characteristic 
copper salt, [C 5 KH 2 (C00) 3 ] 2 Cu 3 + 12H 2 0, is sparingly soluble in 
water and dilute acetic acid. The silver salt, CsNH^COOAg)-* -f 
1-£H 2 0, is amorphous. Ethyl pyridinetricarboxylate, C 6 NH 2 (COOEt) 3 , 
crystallises in white needles melting at 127*5°, which dissolve freely 
in ether and in hot alcohol. When treated with ammonia at 160°, it 
is converted into an amide which melts above 280°. It dissolves in 
water and alcohol. On cautious sublimation between watch-glasses, 
symmetrical pyridine tricarboxylic acid is converted into isonicotinic 
acid, C 5 lSrH 4 -COOH. 

The author has also investigated the pyridinedicarboxylie acid pre¬ 
pared from picolinemonocarboxylic acid, and he fully confirms the 
accuracy of Bottinger’s results. As three dicarboxyiic acids are knowu 
which are decomposed by heat into carbonic anhydride and iso¬ 
nicotinic acid, it appears that in one case a migration of the carboxyl- 
group muBt take place during the act of decomposition. 

w. c. w. 

Metbochlorides of Pyridine and of Quinoline Bases. By 
E. Osteumayeb (Ber., 18 , 591—601; compare this vol.,pp. 672, 678). 
—The methochlorides were obtained by saturating the base with 
hydrochloric acid, adding methyl alcohol, and heating the whole in 
sealed tubes. The compounds which they form with iodine chloride 
(prepared by passing a current of chlorine into water in which iodine 
is suspended) are especially characteristic. 

Pyridine metkochloride, C 6 NH 5 MeCl 4- ?H 2 0, forms exceedingly deli¬ 
quescent crystals, and could not be analysed. The platinochloride 
forms large orange-red prisms melting at 186—188°; the aurochloride 
crystallises from acid solutions in small needles melting at 252—253°; 
its neutral aqueous solution deposits gold wben boiled. The metho -’ 
picrate , C5NH 5 Me*0*C 6 H 2 (NOo)2 + |H 2 0, melts at 34°, and explodes 
violently at a higher temperature. It forms large, greenish-yellow 
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needles, -wiLicli lose their water of crystallisation when exposed to the 
air. Pyridine methochloride chloriodide, CsNHsMeClJCl, forms lemon- 
yellow scales, soluble in hot water containing hydrochloric acid. It 
melts at 81—82°. 

Quinoline methoplatinochloride forms yellow scales melting with 
decomposition at 230°; the aurochloride is crystalline, sparingly solu¬ 
ble, and melts at 205°. When heated with zinc chloride, the metho¬ 
chloride yields a base, C 20 N 2 H 20 O, crystallising in large glistening 
rhombic columns, and melting at 72-—75°. It is probably an isomeride 
of La Coste’s qmnolinemethyl oxide. Its hydrochloride forms colour¬ 
less needles melting at 112°; its platinochloride is almost insoluble in 
water, and melts at 190°, and its aurochloride, C 20 N 2 H 20 O, H Au C L, is 
also sparingly soluble. 

Dimethylamidohydroquinoline hydrochloride , NMe^CeNHuCl, was ob¬ 
tained by the reduction of dimethylamidoquinoline with tin and 
hydrochloric acid. The free base liberated by alkalis appears to be 
liquid, is intensely disagreeable in smell, and has a very caustic action 
on the skin. The chloriodide , NMe 2 , CgNHioMeCl,lCl, forms small 
yellow rhombic crystals melting at 127°. 

Diguinoline methochloride chloriodide , CiaN^HisMesCl^ICl, forms 
pale yellow needles, very sparingly soluble in water, and melting at 
238°. 

The author points out the great similarity of these methochlorides 
of various bases, and their peculiar property of forming compounds 
with chlorine iodide. When the methiodides are brought into contact 
with chlorine iodide, iodine is separated and they are converted into 
methochlorides. The author considers that the chloriodides are either 
additive products (analogous to the dibromide previously described), 
or simply molecular compounds. L. T. T. 

AlkylquinoHne-derivatives. By A. Ciaijs ( Ber., 18, 410—412). 
—A reply to Bemthsen (this vol., p. 558). 

Ammonium Bases derived from Quinoline. By A. Bernthsen 
(Per., 18, 1014—1018).—A reply to Claus. 

Quinoline Iodides. By W. La Coste (. Ber ., 18, 780—785).— 
Moniodoquinoline, C 9 NH 6 I, may be prepared by a modification of 
Hlasiwetz and Weselsky’s method of preparing iodo-derivatives of 
aromatic compounds. Pure quinoline, mixed with a little less than 
the theoretical amount of iodine required to form the mono-substi- 
tntion-compound, mercuric oxide, and a concentrated solution of 
potassium iodide is heated in a sealed tube at 160—170°. A brown 
resinous mass is obtained, which becomes crystalline after a time ; to 
isolate the iodoquinoline, this substance is heated with sulphurous 
anhydride in order to destroy small quantities of additive compounds 
■ formed. Excess of soda is then added and the mixture gently heated 
for some time, when on distillation the iodoquinoline comes over with 
the steam, and on cooling forms a cake of brown crystals; it is further 
purified by means of solution in light petroleum or alcohol, decolorised 
with animal charcoal, and is then allowed, to crystallise. It still, 
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however, contains considerable quantities of unaltered quinoline, 
which is removed either by distillation or by treatment with dilute 
hydrochloric acid. 

Iodoquinoline , may also be easily obtained in considerable quan¬ 
tities by heating 6 parts of quinoline with 3 parts of iodine and 2 parts 
of hydriodic acid in a concentrated solution of potassium iodide at 
240° ; the product obtained is very pure. This reaction yields similar 
products with the homologues of quinoline. 

Moniodoquinoline is very soluble in ether and alcohol, less soluble 
in light petroleum, practically insoluble in cold water, slightly soluble 
in hot water. It crystallises in long, colourless, thin needles or thick 
prisms, melts at 62—63°, has a sp. gr. of 1*9334, is easily distilled 
with steam, and can be distilled alone in small quantities.' 

Iodoquinoline hydrochloride , C 9 N H 6 I,HC1 + ^HaO, crystallises from 
its hydrochloric acid solution in small yellow needles. The platino- 
chloride? (CgNHel^jEUPtCls + 2H S Q, crystallises from boiling water in 
glistening yellow needles or tablets. Iodoquinoline methiodide, 
CgNH 6 I,MeI, crystallises in glistening, golden-yellow tablets, sparingly 
soluble in alcohol or cold water, readily in boiling water, practically 
insoluble in ether. By digesting this compound with freshly preci¬ 
pitated silver chloride, iodoquinoline methocMoride, CghTHglMeCl, is 
obtained. It is slightly soluble in cold, but more readily in hot 
water; it has an intensely bitter taste, and forms a platinochloride , 
(C 9 NH 6 IMe) 2 PtCl 6 . 

Orthiodomethylquinoline , C 9 NH 5 MeI, has been prepared in the same 
way as iodoquinoline; it forms small, yellowish needles, melts at 73— 
74°, and yields an insoluble platinochloride , (C 9 N’H 6 MeI) 2 ,H 2 PtCI 6 , 
crystallising in reddish-yellow needles. A. P. 

Synthetical Lutidine. By W. Epstein (Her., 18, 883).—A 
lutidine is obtained by the action of aldehyde ammonia on ethyl aceto- 
acetate; it boils at 145—146°, forms a platinochloride, melting at 
216°, an aurochlorzde, melting at 119°, a pier ate, which melts at 
161, and a dichromate melting at 92°. The compound with mercuric 
chloride melts at 155°. When oxidised by potassium permanganate, 
it forms isocinchomeronic acid. P. P. B. 

Isolation, of the so-called a-Lutidine. By A. Ladenburg and 
0. E. Roth (JBer., 18, 918—920).—In a former communication the 
authors described a lutidine. obtained from commercial pieoline. In 
this ‘paper an account is given of another lutidine obtained from the 
bases of animal tar, and contained in the fraction boiling at 158— 
160°. The.fraction dissolved in an excess of hydrochloric acid yields 
a precipitate with mercuric chloride, which is easily soluble in hot 
water, from which it crystallises in long, highly refractive, white 
needles, melting at 130°. This salt, when decomposed by caustic 
potash, yields the free base, which is a liquid somewhat soluble in 
cold water, but less soluble in hot water, and easily soluble in ether 
and in alcohol. It has a sp. gr. of 0*9503 at 0°. It differs from pico- 
line, inasmuch as neither with hydrochloric acid nor benzoic chloride 
does it yield a red coloration. The platinochloride, (C7RHf»)2,H2PtCle, 
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forms orange-yellow prisms, or light yellow, shining tablets, soluble in 
water and melting at 230°. the aurochloride, C 7 NHg,HAuCl 4 , is 
obtained as an amorphous precipitate, which becomes crystalline 
after a time; it is sparingly soluble in water, more easily in dilute 
hydrochloric acid. 

Lutidine, when oxidised by potassium permanganate, is converted 
into a-ry-pyridinecarboxi/Uc add. This crystallises from water in 
lustrous colourless leaflets, having the composition C 7 NH 5 0 4 -f H 2 Q ; 
it is easily soluble in hot water, but only sparingly in cold water; 
it melts at 235°. Ether and benzene dissolve it but sparingly, alcohol 
more easily. Its solutions give a yellowish-red coloration with ferrous 
salts. The authors regard this acid as identical with Bottinger’s 
pyridinedicarboxylic acid (Abstr., 1881, 612) ; also with the lutidinic 
acid described by Weidel and Herzig (Monatsh 1,1). The presence 
;iof slight impurities materially affects the properties of this acid, which 
fact the authors consider as sufficiently explaining the difference 
between their observations and those of Weidel and Herzig. The 
following salts are described :—The calcium salt, C^lSTOiCa + H 2 0, 
crystallises in leaflets; it is sparingly soluble in water; the copper 
salt forms a light blue, amorphous precipitate, which on boiling 
becomes crystalline; the lead salt is a heavy, amorphous precipitate ; 
the barium, salt crystallises from water in well-defined crystals; the 
silver salt is insoluble in water and is obtained as a voluminous pre¬ 
cipitate, which becomes crystalline after a time. 

This pyridinediearboxylic acid is resolved by heat into carbonic 
anhydride and isonicotinic acid, the production of which shows the 
acid to be the a-^-pyridinedicarboxylic acid, and consequently that 
the lutidine from which it is formed must be a- 7 -lutidine. 

ct- 7 -Iiutidine, reduced by treating its alcoholic solution with sodium, 
yields a -7 -hydroluiidine, C 7 H 15 lSr, a liquid boiling at 140—-142°; it is 
miscible with water, alcohol, and ether, has an odour like that of the 
piperidine bases, and a strongly alkaline reaction; it fumes with 
hydrochloric acid, and has a sp. gr. of 0*8615 at 0°. The secondary 
character of this base is shown by its combining with carbon bisulphide 
and with benzoic chloride, forming a crystalline compound with the 
latter. Its hydrochloride , C 7 H 15 N,HC1, is easily soluble in water, 
and crystallises in long colourless needles, melting at 235°. The 
hydrobromide , C 7 Hi 5 £T,HBr, forms easily soluble needle-shaped crystals* 
The platinochloride , (C 7 Hi 6 l!T) 2 ,HoPtOl 6 , crystallises in light yellow 
needles, and is sparingly soluble in water. 

The authors have isolated naphthalene from the higher fractions of 
bases of animal tar. 

One of the authors proposes the following method of naming the 
bases homologous with piperidine :— 


Pyridine, C 5 H fl H. 
Picoline, C^MelST. 
Lntidine, CsHsMeoN'. 
Collidine, C 8 H n hT. 


Piperidine, C 5 H I 0 NH. 
Pipecoline, C 6 H 9 MeNH. 
Lupetidine, C 5 H 8 Me 2 NH. 
Copellidine, O a H n NEL 

P, P. B. 
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Reduction and Oxidation-products of Aldehyde-collidine. 
By C.^Durkopf (. Ber 18 , 920—929). — Aldehyde-collidine, C 8 HnN, 
is obtained by heating ethylidene chloride (from paraldehyde) with an 
excess of ammonia for nine hours at 160°. It boils at 176°; its sp. gr. 
is 0*9389 compared with water at 4°. On reducing the pure collidine 
by Ladenburg’s method, a hexahydride (copellidine), C 8 H n !N’(Abstr., 
1884,1054), is obtained, which is best purified by means of its nitroso- 
derivative. It boils at 162—164°, and forms a colourless oily liquid 
of strongly alkaline reaction and penetrating ammoniacal odour; its 
physiological action is similar to that of conine, although much weaker. 
Its sp. gr. is 0*8653 at 0° and 0*8546 at 15°, compared with water at 
4°. The hydrochloride, melting at 171°, hydrobromide, CgHni^HBr, 
melting at 165°, hydriodide, aurochloride, OgHnNjHAuCli, melting at 
105°, and platinochloride, (C 8 H 17 N) 2 ,H 2 PtCl 6 , melting at 105° or 145 
*—147° when dried, are described. The hexahydride reacts violently 
with benzoic chloride even at the ordinary temperature, a white crys¬ 
talline mass being produced; it also yields an acetyl-derivative, 
C 8 H 16 NAc, which forms a yellowish neutral liquid, having an odour 
recalling that of nicotine; its sp. gr. is 0*9787 at 0° and 0*9660 at 
21°, compared with water at 4°. Copellidine reacts with methyl 
iodide with formation of dimethylcopettidinium iodide , C 8 H ls Me 2 I, 
crystallising in long white needles, and melting at 267—268°, and 
methylcopellidine , CgHis^Me, a colourless oil boiling at 164—165°, 
and having strongly alkaline properties. It is sparingly soluble in 
water; its sp. gr. is 0*8519 at 0° and 0 , 8440 at 13°, compared with 
water at 4°. Methylcopellidine closely resembles collidine; it has 
the odour of the pyridine bases, and has lost the penetrating smell of 
the hexahydride; it combines with methyl iodide with explosive 
violence to form dimethylcopellidium iodide. The hydrobromide, 
C 8 Hf 6 NMe,HBr, melting at 151°, hydrochloride, aurochloride, platino¬ 
chloride, and picrate, melting at 112 °, have been prepared, and 
also the platinochloride, (C 8 H l 6 ]SrMe 2 ) i ,,PtCl 6 , and mercnriochloride, 
(C 8 H 16 NMe 2 ) 2 ,HgCl 4 , of dimethylcopellidinium. When dimethyl- 
copeliidinium iodide is treated with silver oxide and the resulting 
hydroxide submitted to distillation, water is eliminated and dimethyl - 
copellidine , CaHiaNMe*, obtained. This is a colourless strongly alka¬ 
line liquid, boiling at 171—173°, and of offensive odour, recalling 
that of trimethylamine ; its sp. gr. is 0*7816 at 25° compared with water 
at 4°. The aurochloride and platinochloride, (CsHjftNMeg^jHsPtCls, 
are described. The base combines with methyl iodide to form 
trimethylcopellidinium iodide. 

Aldehyde-collidine is violently acted on by a boiling solution of 
potassium permanganate, the greater portion being oxidised to car¬ 
bonic anhydride, a small quantity of pyridinecarboxylic acid being 
however also obtained. A better result is obtained by digesting the 
base for 4b hours with a 2 per cent, permanganate solution, and then 
heating for a short time at 60°. The product is a methylpyridine- 
carboxylic acid , CfilSfHaMe'COGH; it crystallises in prisms, is ex¬ 
tremely soluble in water, and melts at 194—196°. It is concluded 
from this that collidine is an ethylmethylpyridine. A. K. 
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Trimethylquinizine-derivatives. By S. Haller (Ber., 18, 706 
—709).—These compounds were prepared frompseudocumylhydrazine 
by tbe methods describedby Knorr for the preparation of quinizine 
compounds (Abstr., 1884, 802, 1153, and 1377. 

Ethyl seudommylizinacetoacetate , CisH^OaN, crystallises in long 
yellow needles or prisms, melts at 77—78°, is sparingly soluble in cold 
alcohol and light petroleum, readily soluble in hot alcohol and ether. 
It is very unstable, soon resinifying even in closed vessels. 

Tetramethyloxy quinizine, C 9 NH 3 Me 40 I NH [Me* = 1 : 3 : 4 : 2'], 
termed yjr^cumylmethyloxyqninizine by the author, forms lustrous 
crystals melting at 154—155°, is sparingly soluble in water, ether, 
light petroleum, and alkalis, readily in alcohol and in hydrochloric 
acid. 

Pentamethyloxy quinizine, (ty-cumylantipyrine ), C 9 NH 3 Me 40 I NMe 
[Me 3 : NMe : Me : 0 = 1 : 3 : 4 : 1', 2' : 2 r : 4'], crystallises in pale 
yellow needles, melts at 105—106°, is sparingly soluble in cold water 
and ether, readily in hot water, alcohol, benzene, and chloroform. In 
aqueous solution, it gives a red coloration with ferric chloride and a 
blue-green coloration with nitrous acid. It dissolves in pure nitric 
acid with deep-red colour; on adding water, the intro-derivative 
separates as a rose-coloured crystalline mass. With benzaldehyde in 
the presence of hydrochloric .acid, it yields a condensation-product 
crystallising in white needles. 

Isonitrosotetramethyloxy quinizine , Ci 2 Hi 5 0 2 N 3 , crystallises in yellow 
needles and melts at 156% is very sparingly soluble in water, readily 
in alcohol, ether, and hot hydrochloric and glacial acetic acids. 

A. J, G. 

Reactions of Alkaloids. By O. be Cototck (Bull. Soc. GMm ., 
43 , 236—247).—A continuation of the author’s work on this subject 
(this vol., p. 671). Carbon bisulphide acts very slightly on quinoline, 
small transparent crystals being formed after two or three days. 

Commercial cicutine, which is a mixture of cicutine and methyl- 
cicutine, on treatment with metallic sodium and subsequent extraction 
with ether, yields a sodium-derivative, which is not decomposed by 
water; whilst pure cicutine yields a sodium-compound from which 
the cicutine may be again obtained on the addition of water. Carbon 
bisulphide acts violently on cicutine, forming a thick brownish-yellow 
liquid of a disagreeable odour; on cooling, this liquid may be solidi¬ 
fied. The platinochloride of commercial cicutine, although not altered 
by slow evaporation or even gentle boiling, is completely decomposed 
by rapid or long-continued ebullition. On dissolving this platino- 
chloride in water, a few drops of an oily substance are always 
observed, which dissolve on gentle heating, but reappear on cooling. 
Pure cicutine platinochloride, however, dissolves quite readily in the 
cold, and on boiling its solution, cicutine is given off, and the platinic 
chloride thus set at liberty reacts on the undecomposed platino¬ 
chloride, forming a blackish amorphous compound. 

Nicotine is not acted on by carbon bisulphide, nor is its platino- 
chloride altered by, boiling. On treating nicotine with metallic, 
sodium, and extracting the crystalline mass thus formed with water. 
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^ liquid is obtained winch has most of the characteristics of nicotine, 
but is more viscous. 

If the methiodides of the pyridic alkaloids are heated with potash, 
a resinous compound is formed, and on adding a small quantity of 
water and pouring into water acidulated with hydrochloric acid, a 
red coloration is developed. 

a- and fi -collidines and analogous alkaloids yield an exceedingly 
characteristic odour when the methiodides are gently heated with 
potash; this odour is quite distinct from that observed on the similar 
treatment of a-picoline, /3- and 7 -lntidines, and the pyridine-deriva¬ 
tives of cinchonine and brucine. The modified platinochlorides of 
pyridic bases obtained by boiling the normal compounds are unaltered 
by even the strongest hot hydrochloric acid. 

Piperidine is quite unaffected by metallic sodium, no polymerisa¬ 
tion taking place. A. P. 

Creatines and Creatinines. By E. Dtjvillier ( Comjpt . rend., 
100, 916—917).— Cyanamide (1 mol.) and a few drops of ammonia 
are added to a saturated aqueous solution of a-ethykmidopropionic 
acid (1 mol.), and the mixture allowed to stand for some months until 
the dicyandiamide has crystallised out. The liquid is then concen¬ 
trated on a water-bath, when it deposits prismatic crystals frequently 
-grouped in bundles. On further concentration, the liquid deposits a 
mixture of the prismatic crystals with rhombohedral crystals of un¬ 
altered acid. The prismatic crystals are purified by recrystallisation. 
They are anhydrous, and consist of' a-ethylamidopropionocyamidine, 
NH*CO 

HNI C<_^j^_)>CHMe, soluble in alcohol, but much more soluble 

in water. At 17°, it requires 3*7 parts of water, and at 16° 18 parts 
of alcohol for complete solution. 0. H. B. 

Brucine, By A. Hanssen (iter., 18, 777—779).—The platino- 
chloride of the oxidation-product obtained from brucine (this vol., 
p, 276) is decomposed by sulphuric acid, the chlorine removed by 
silver oxide, and the solution evaporated to a thin syrup, when it yields 
brilliant crystals of the oxidation-product CieHisI^O* + 2 H 3 0 ; it is 
unaltered in the air, but on drying at 105° gives up 2 mols. H 2 0, 
and forms a porcelain-like mass. It melts at 268—264°, with evolu¬ 
tion of carbonic anhydride; no definite substance could be isolated 
from the residue. The oxidation-product is probably an acid, bnt 
definite salts have not yet been obtained. When suspended in alcohol 
and treated with hydrogen chloride, fine crystals of the chloride are 
obtained. 

On heating the oxidation-product with hydrochloric acid in a sealed 
tube at the temperature used in separating the methoxyl-group from 
brucine, no gas was evolved; but on raising the temperature to 180 °, 
methyl chloride was given off abundantly. Anhydrous acetic acid 
does not react with the oxidation-product, it therefore Appears that the 
altered compound contains a methoxyl-group. 

, The ammonium, base obtained from methyl brucine by treatment 



